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Horuayn Akagemunu nayrx CCCP 
1958. Tom 122, N 6 


MATEMATHKA 


10. M. BEPESAHCKHA 


O KPAEBDBIX 3AJJAYUAX JJIA OBLIAX AWOOEPEHLMAJIBHbIX 
ONEPATOPOB B YUACTHbIX NMPOM3BOHbIX 


(II pedcmaéaexno EER C. JI. Co6onecoim 7 VI 1958) 


B nociequee BpeMsa MOABHNIMCh paOoTbI, B KOTOPHIX B TOM MIM MHOL Mepe 
u3yualoTCA KpaeBble 3aadH M pa3JOX%KeHHA MO COOCTBEHHbIM (byHKIMSAM JIA 
) HESJIIMMNTH4ecKHX ypaBHeHni (14,1) .B stoi 3amerTKe MBI PaCCMOTPHM BOMpOc 0 pa3- 
PeWHMOCTH KpaeBbIX 3aay WIA YKa3aHHbIX YpaBHeHHH B KMacce HeKOTOPBIX 
-OOOSULEHHDIX pemeHul. OrmeruM cpa3y xe, 4YTO CyulecTBOBaHHe TaKOrO 0606- 
-UJCHHOFO peuleHHA ene HE pemlaeT NOJHOCTbIO 3aauH B OOLIYUHO MOHHMaeMOM 
cmpicuie. MMeHHO, U3yYeHHe pa3spelmMMOocTH KpaeBolt 3alauu, BOOOMe FOBOpsA, 
pacnayaetcs Ha Ape uacTu: 1) ucceqOBaHNe MIOTHOCTH 3HAYeCHHH COOTBETCTBY10- 
mero onepaTopa B MpocTpaHcTBe MpaBbix yacTeli uv 2) uccmeqoBaHue TOH UJI 
MHOH HelpepbiIBHOCTH OOpaTHOrO onepaTopa. B sToli 3aMeTKe MBI, M0 CyeCTBY, 
KaCaeMCA TOJbKO MepBoro v3 3THX AByx BompocosB. IlocrpoeHua mpi 6yem mpo- 
BOJUTb WIA yYpaBHeHHA BTOpOrO NOpAAKa HW KpaeBbIX YCIOBUH HOO HYJICBBIX, 
JIM0O CHATHIX; NepeHeceHHe Ha Oovlee OOmMe 3aauN (BKJIOUaA WH CHCTeMbI ypaB- 
HeHHH) He BbISbIBaeT CYUICCTBEHHbIX 3aTPpYAHeHHH. 

1°. HeckojlbKO BuOM3MeHaAA 10 (bopMe kKoHcTpyKiuIo JIsKca (1°), BBeeM 
NOHATHe OTPHaTeJbHOH HOopMpI. Ilycth G — KoHeyHad OG6NacTb N-MepHoro TIpo- 
-cTpauctTBa E,, orpaHvueHHad KyCOUHO-rviaqKol (T. e€. KyCOUHO JBaxKbl Hempe- 
pbIBHO yuddepenunpyemon) rpannyeH T; Ws — coOo1escKoe IIpOCTpaHcTBO 
KOMIIJICKCHBIX (PYHKIWH Ha G, MMelIOULMX CyMMMpyeMble c KBay{paToM J/-e mpo- 
M3BOJHbIe; (U, V)y —CKaJIApHOe MponsBeyeHne B HeM. Tak Kak |u|) <|ul 


(W = L,), To Ouumueitnpii cpynKkunonan (f, u)o (FEL2, ue W) HelpepbIBeH 
B cmbicyie u3Menenua f B Ly u uw B Ws. Tlostomy on JomycKaer mpeycrapae- 
uve (f, U)p = (/f, wu), rae / — smHelnpli oneparop, AelcTByIOULMH HerlmpepbiB- 
Ho v3 scero L, 5 W5.-Tlouoxum ana f, gEL, “(f, g)-1 =U, g)o= 
=(/f, Ig)1; monomHenue Ly m0 3sTOMy CKaJIApHOMy MpoMsBeeHuio OOO3HadHM 
W;', Hopma B W;” OTpulaTesIbHa; |fl-t <|Fllb. OueBuguo, omepatop J qei- 
CTBYe€T B IIpOCTpaHCTBO W5 HempeppiBHO m0 3TOi HOpMe, nosTomy eno MO2KHO 
paciIMpuTb Jo onepatopa I, HeMmpepbIBHO jeicTBylollero 3 BCero W,' BW. 
V3 onpeyenenua W; cneqyer, uro I” HenpeppipeH M oMmpeseeH BO BCeM 
Ws. Tlepexoyqa B COOTHOIMeHHH, onpeyeiaBulem (f, g)_,;, K Mpefemy, nNovly- 


“HM, UTO JIA mO0ObIx «, BE War u fel, 


(a, f)-2 = (Ie, For (%, B)-r = (Ie, 1B):. (1) 
2°, PacecmoTpuM juddepeninabHoe BbIpaxkeHve 2-ro Mopsyqka 
. a 

tial = 3 an Marae sate + Dae) ge tatu (66d), 2) 

j, R=1 
rye aj;(x) uw a(x) KOMMeKCHbI i f eae oe B G; Qjx (x) BeleCTBeHHBI H 
WiMeIOT orpaHuyenHbie B G fepsble mpousBoyuble. Ilo & jaa u, v€ Ws no- 
<CTpOMM CKasipHoe mpousBeyenve (U, Vv) y =(L[u], &[v])_2; mocne oToxMe- 
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CTBJICHHA C HYJIeEM 9SJIeMeHTOB WU, AIA KOTOPbIX (UW, U)y =O, HM MomomHeHH 
MOJIy4HM rHvibGepToBo mpoctpanctBo Hg. OTmeTHM, uTo npw uEW?2 |ullg 


<C|\ulp. Onepatop u> €[u] (a W:) saBanetca HempepbiBHEM v3 Hy 


W3:°; pacwupaa ero MO HenmpepbIBHOCTH, MOYYMM HelpepbIBHbIi OMepaTop 
u3 Hy» B W>*, Ha o6nactu sHauennli R(L) onpeyzenen u HempepbiBen OOpaT- 
HbI onepatop L™?. 

Tlyctb D—nekoroppit Kycok I (tT. e. KoHeuHoe uncno oOslacTeH Ha T, 


0 
VMeIOWLHX KYCOUHO-riaykylo rpanuuy). Uepes W3(I\D) o6o3Hayum 3ampika- 


Hve MO HOpMe W 3 COBOKyNHOCTH BCexX [BAK bl HEMpepbIBHO Auddpepenupyembl 
BIWIOTh JO rpaHuitbl dbyHkuui Ha G, aHHysupyrouluxca Ha I'D, a uepe 


H y (I \D) — 3ampikanne Ww? (C\D) no nopme Hy. 


Ilyctp f€L,; G6yyem ropopuTb, TO rpaHMyHad s3afaya L fuljJ=f 
u|r.\p = 0, u|p cHaATO, HMeeT OOOOuleHHOe pellieHHe 9, eCJIM HaliqeTcA 9uIe- 


0 | 

Mert 9€H»(I'\ D) taxol, uro Lp =f. Takum oOpasom, mo cyulecTBy, pa3-- 
PpelWHMCCTb rpaHH4yHOH s3ayauH B OOOOUIEHHOM CMbICJIe O3HaYaeT CYILeCTBOBA-: 
| 


0 
HHe MOCeqOBaTeMbHOCTH UnE€W3(I.\D), gaa KoTopot L[u,z]—>f B cmbicue: 


0 
W,*. Ec us cxogqumoctm 8 Hy (IND) caeqyer cxoquMocTb B HeKOTOpOM} 


1 l at 
W:, TO ¢€W, wu NosTomMy ABsIHeTCA «Ooslee KIaCCH4eCKHM» peleHHem. B 9ToK!} 
BaMeTKe MbI He OyJleM OCTaHaBJIMBaTbCA Ha BONpoce O XapakTepe 3/IeMeHTOB} 


0 
u3 Hy(I\D) (3a ucKmo4eHHeM 9SJIJIMMTHYeCKOrO CJlyuad, CM. HHKe). | 
3°. Tyctb A(x) =||aje (x) |, v(*)—opT BHeummeli Hopmamm K I. Byjyem 
mpeynoyaratb, uTo Ha I’ MoxeT ObITh pacnoslomwKeH KycOK Xo, Ha KOTOPOM 
(A (x) v(x), v(x)) =0 uw A(x)v(x)s60 (KycoK xapakTepHcTHKH HyJleBoro M0- 
payKka) H KycoK X,, Ha KoTopom A(x)v(x) =O (Kycok xapakTepucTuKH mep- 
Boro nopayKa). Ha uacrm rpanunpr I \ (Xo U X;) Toxke MoryT ObITb TOUKH, 
B KoTOpbIx (A (x)v(x), v(x)) = 0, OfHako MbI MpeynonaraeM, 4TO NOBepXxHO- 
CTHad Mepa MHOKeCTBAa TaKHX TOUeK paBHa Hyvto. TJouTu Bese na T\ Xy 
onpefevieH OpT KOHOpMasIN p(x) = A(x) v(x)/|A(x)v(x)|. Jaa Touex uz Xo 
KOHOPMaJIb HeT MO KaCaTeJIbHOH, NOSTOMy MpoHsBoqHaA Ou/ Ow. onpenesmeHa 
Asa TiaqkuxX (yHKUHH, 3aaHHbIX TOJbKO Ha Xj. Jia TakHX CyHKUMH BBe- 
hem Aud@epenuMasibHoe BbIpaxeHve MepBoro nopsyKa Wt [u] = | A(x)v(x)|\Ou/du, 
nyctb Mt* — Bpiparxenne, tbopMasibHO conpaxxKeHHoe K Me. 

Teopema. flan moeo «mobol eparuuHan s3adaua L[ul =f, 
u Ino= 0, uy cCHAMO, Umena OOOOWeHNOe peweHue npu arwboti fE Lo, ne- 


ob6xoduMmo u OocmamouHO, umobel ecAKOe KAAaCcuYecKoe (Mm. e. Bxodnwee 6 W ) 

pewenue Vv gopmaneHoO conpadcenHozo OOHOpOOHO2o ypaeHeHua L*[v] = 0; 

YOOBNEMEOPHIOLUCE CONPANENHOIM 2PAHUUHOLM YCAVBUAM, PABHANOCS HYAIO. 
ConpsscenHole epanuuHole Yycnoeunh wumetom  6ud: =="O§ 


Ov /Op lD\ %UX:) = 0; v x,vx)\D CHAMO, &U|x,qD = 0. 20e a(x) = (4; ca 
I 


Op (xux) 


Xap = 0. pu amom mot npednonazaem, 


—>' Oajr / OXe ); (M* [v] —M[v] + av) 
k 
umo X9() D pacnoaoskeno Ha enadkoti wacmu Tu naxodumca Ha nonoocu- 
mMeAbHOM paccmosHuu om Xj. 
OrmeTHM, 4TO pa3pelIMMOcTb 3aqauu mpu mo060m f€L, skBuBasleHTHa ee 
paspeluuMmocTu mpu mo6om fe€ Wz”. 


JjoKa3aTesbCTBO TeOpeMbI ostyyaeM Ha Cueqyioulem myTH. Tlycts ee yeuio- 
BUA BbIMOHeHbI. Tak Kak L ocyulecTaaseT romMeomoppw3mM mexyty H » ¥ 


1) ‘ 
R(L) C W2”, To o6pas H (ID) samxuyr. Mostomy, ecau L (H e(IND))cW;* 
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a) 0 
To B Wz” cyulecTByet BekTop «| L(Hgy(TN\D)), T. e., B uactTHocTH, 


| 0 
mo, L[u))_..—0, ue W3 (T\ D). MWpumenaa xk STOMYy paBeHcTBy (1), 3aKsI0- 


YaeM, TO dyHKuMA 9 =lx€ Ws takosa, uTo (v, £L[u])o = (Ix, &[u])o = 


! 0 
= («%, L[u])2=0 ana peex uEWZ(C\D). B uactnocru, 6epa 3yecb w au- 
HYJIMpyloluluMcA B nMomocke BOIM3H I uw nepeOpacniBaa L no dopmysie Tpu- 


Ha, HalieM B Cy npousBombHocTH u, uTo £L*[v] = 0. Jlanee, no (bopmyv1e 
0 
Tpuna umeem ia mo6oro u€ W3(T\ D) 


\ JA (x) ¥(x) (Se 0—u-2} dx + (a(x) uo dx = 
T\% r 
Ba (£ [ul], 0)o — (u, Lt [v] y= 0. 


Bauyy MIPOH3BOJIBHOCTH t OTCIOJAa MOXKHO 3aKJIIOUHTb, UTO VU YAOBJIeETBOP A- 


€T COMPs2KeHHbIM TpaHHuHbIM yclopuaM. Ho ‘Torga B cuuJly npesnosoxKeHnst 
| TeopembI v = la=0, T. e. =O. Orum ocraTounHocTs oKa3sana. Heo6xo- 


AMMOCTb YCTaHaBJIMBaeTCA, MO CylecTBy, OOpalleHHeM MpHBeweHHOrO paccyxK- 
WeHusa. 

4°, PaccMoTpHM HeKOTOpble IIpvMepbl. 

1) Ilycrb G—koneuHan O6sacTb C raayqKol rpanuuel; L— sanuntuue- 
CKOe BbIpa>xKeHHve C BelLe€CTBEHHbIMA KOIPDUUMeEHTAMH HM HaCTOJIbKO OOJIbLUMM 


NOJOKUTEILHBIM a(x), UTOOKI (L[u], u)o >e(u, u)o (u€ W2(P); u (x)=u(x); 

€ >0).. [locrapum 3aqauy c rpaHH4HbIM ycJIOBHeM U|p = 0. B 93ToM cylyuae 

D = X,= X,=0, compsxeHHCe rpaHWuHoOe ycvIOBHe MMeeT BU Vv p= 0. 

CyujecTBOBaHve OOOOUIeHHOrO pellieHHA @ HeMEJVICHHO BbITeKaeT U3 MOOXKU- 

T@JIbHOCTH , a 3HAUMT H *, Ha YKa3aHHbIX Bblillie (yHKWuAx. Kak u3Be- 
0 


cTHo (1%), paccmaTpuBaemasa 3ajjaua uMmeeT pellenve wEW3(C); B cuny enuH- 
CTBCHHOCTH OOOOuIeHHOrO peleHHa Pp =u B Hy. Hertpyquo moKa3aTb, 4TO: 


B HalleM cuyuae |ully >4|lul, (WEW2(P), 6 > 0), mostomy He() BO- 


0 
OOle He COJepxKUT UJeabHBIX SueMeHTOB uM coBMagaet c W3 (I). 

2) Boo6mle, nycTb & —npon3Bo/IbHCe BbIpamkeHve Bua (2), O KOTOPOM. 
W3BeCTHO, UYTO OHO JJVJIMNTHYHO HW C JOCTATOUHO PlaqKHMH KOadPHlnenTaMu 
B HeKOTOpOH moyo6mactH Q CG c kycouHO-riaqkKol rpaHuuet. Torga 0606- 
WeHHOe pelleHue » epaHuuHoli sadauu, nocmaereHnoti @ 2°, coenadaem 6 Q 


0 
C KAQACCUYECKUM B CJIEYIOULEM CMBICJIe: MYCTb Un & Ws (['\ D) cxoqutcs B H 2, 
K 9; Tora CyllecTByeT MocyeqoBaTesbHOCTh (byHkuMh fhy,€ Ls, An | Un —hn, 
BHYTpH Q, BxoAauux B W2 uM yAoBseTBopsoUMX ypaBHeHuto L [hp] = 0 (x €Q)e 
Taka, YTO Up —h, cxontca B Le K HeEKOTOPOH PyHKUHH UW, BxOAAMeH B Ws, 
BHYTpH Q uM yfOBeTBOpAIOUeH ypaBHeHuio &[u] =f (x€Q). Ecau Q mpu- 
MbIKaeT K HeKOTOpoH uacTu I’; rpaHuubl oOacTH G, Ha KOTOpOM OblIM 3aja- 
HbI HyJeBble TpaHHuHble yCJOBUA, TO hy Ir, = Ul, = 
3) Ilycth €—9uiunTMyeckoe BbIpaxKeHHe C MPOM3BOJILHbIMH JOCTATOUHO 
rulaKHMH KosdcuiMentamu, Tora rpanHunaa 3aqaua L[u] = ia Ul. p ='Q, 
u | p CHATO, Buerja UMeeT OOOOuIeHHOe pellleHne. QTO cpa3y BbITeKaeT U3 TeO- 
peMbl M efMHCTBeHHOcTH 3aqaun Kowu ana & (4). B cuny 2) sro pemenne 
ryiaiko Bue D, 
4) Ilyctb < —npou3BoJIbHoe (bopMaJIbHO CaMOCOMpsAxKeHHOe BbIparkeHHe, 
y kotoporo Ima(x) B G He MeHHeT 3HaKa M MOUTH Besse He paBHa HyUJIl0; 
Kpome Toro, MpeynosoxKuM, uTO Xo = 0. Kpaepaa 3ayjaua ¢ rpaHHuHbiM yCJlO- 
BHeM UW |, = QO sBcerga uMeer OO06mleHHOe pellienve ¢. JeHCTBHTeJIbHO, B CHJy 
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2 
‘TeopeMbl HY2KHO yOeqHTbCA, YTO pemieHue EW, saqaun €[v] = 0, vl. x =O, 
v\, CHATO—HyveBoe. A 9TO BbITeKaeT H3 paBeHCTBAa (< — a) [v] = —av, 
(4¥2 ‘ | 


BCILECTBEHHOCTH MH CAMOCOMPs2KeHHOCTH BbIPaKeHHA L—a Mu copmyybl pana. 
B cusy 2) pewienue » — Kaaccwueckoe B OO/IACTAX 9JJIMMTHYHOCTH L&. 


5) Hycm ®[w] = >)b;(x) du /Ox;+6(x)u, rye 6; a 6 BeulecTBeHHE! 4 
i 


YMeIOT OrpaHHueHHble NepBble mponsBosuple. TlooxuM L [u] = RR [wu] +c (x) u, 
re c(x) HeoTpHiaTewbHa uM JocTaTouHO Beka. Ilycrb G — mpou3BouJIbHad 
oOsacTb. KpaeBad 3aqaua Cc rpaHH4HbIM yCJIOBHeM up = 0 sBcerga uMeet 0606- 
uleHHoe peleHie. B stom Jierko yOexKaeMcaA Ha OCHOBaHHM TeOpeMbl H TOrO 
OOCTOATEJIBCTBA, UTO L— MOCTATOUHO MOJIOXKHTEJIbHOe. 

6) Paccmorpum yuddepenumasbHoe BEIpaxkenne Tpukomu & [u] = x20°u/dx? +- 
+ Ou / 0x2 B NpOHsBOJHOU OOMacTH G Cc KyCOUHO-rlaqKOl TpaHHlleH, Ha KOTO- 


poli He paciosloxKeHbl KyCKH XapaKTepHCTHK H3 PHMepOoJIMyeCKOH MOJTyNJIOCKOCTH 
X_ <0. Kpaepan sagqaua [uJ] +zu=fELs, u Ip = 0, rye 2(x) — NpOH3BOJb- | 
Had KOMMIeKCHad joOapKa (T. e. cbyHKUMA Bua a(x) u3 4)) BCergqa HMeeT- 
‘O606ueHHOe pellieHve ©. DTo BbITeKaeT H3 4), TAK KaK & -+ Z (OpMaJIbHO CaMO- | 
conpsxxeHo. M3 2) caeqyer, 4TO BO BCHKOM CJlyuae TIpH xX, >>0 9 — KuaccH- | 
yecKOe. 

7) Paccmorpym o6pluHyio MocTaHoBky KpaeBol 3aqauH Jit ypaBHeHus 
Tpukomu: G orpaHHueHa KycouHO-riayqkol kKpHBo I’; mpH x, >0 Hu JByMA 
Kyckamu I, u I's (eBbIM M MpaBbIM) XapakTepucTHK O-ro MopayKa MpH x%2<0; | 
paccmatpuHBaetca ypaBHeHwe [uJ] =fEL, c rpaxnwuHbIMH = yCJIOBHAME | 
Ulpor, = 9 U |p, -CHATO. CoryiacHo TeopeMe JIA pa3peWIHMOCTH STOM 3aqaun 


HY2KHO M0Ka3aTb, To eciH vu Wz yqoBseTBopseT ypaBHenuio L&[v] = 0 u rpa- 
HHYHBIM YCJIOBHAM 0, = 0, Ulp, cHATO, RN [v] —Mt[v] lr, =9, To v=0. 
Ypapuenne (It — Nt) [v] = 0— nepporo nopanka Ha I'3, cHHryJapHoe B TOUKe | 
Xo cTbiKa [3 u Ty; v(x 9) = 0, Tak kak Ulin, = 0. Ero wserko BbINvCaTb H M0- 
Ka3aTb, 4TO, HeCMOTpaA Ha CHHTYyJIApHocTs, ycmoBHe Kom v(x») = 0 BaeueT 
paBeHCTBO Ul, = 03" draK; Ulnur, ==10); Vln, cuato. M3 TeopeMbI eHHCTBeH- 
HOCTH Jia s3agqauH TpuKkomu (1°) culeqyeT, utro v= 0. Takum o6pa3om uatla 
gajlaua WMeeT OOOOLEHHOe pellieHve, ABJIAIOUeecA B CHJIy 2) KJlaccH4uecKHM pH 
X_ >0. W3 Knmaccnueckux uccwieqoBaHul 3aqaun TpHkoMu, KaK H3BeCTHO, BBI-~ 
TeKaeT ero JOCTaTOUHAA TlaqKOCTb MU MIpH x2< 0. | 
8) Ilycth & — cthopMasbHO caMOCcOMpsAxKeHHOe C BELLECTBEHHBIMA KoadcpHIHeH- 
TaMH BbIpaxkeHve; mpesnosoKuM, utTo X,=—0. OneparopsB Lz, Ag = &[g], 


0 
2 
g€&D(A)=W2(L), ovesugquo, spmutos. B HeKOTOpbIxX cJly4adxX MOXxKHO MoKa- 
3aTb, YTO €fO 3aMbIKaHve CaMoconmpsxKeHO. Tora ypapHesue Ag — zg = fEL, 


(Zz @cmeKTpy) HMeeT pelieHHe gED(A), sABAAIOMeeca, OYeBHAHO, H OOOOMIeH- 
HbIM PpeleHHeM COOTBeTCTBYIOWeH KpaeBol s3ayaun. Boyiee noqpoOHo Ha 9THX 
BONpocaX Mbl 3/@Cb OCTaHaBJIMBaTbCA He OyyeM. 


MuctutyT MaTemaTuku Tloctymuaio 
Akajlemuzk BRayK YCCP 6 VI 1958 


WMTHPOBAHHAA JIMTEPATYPA 


1L. Ho6rmander, Acta Math., 94, Ne 3—4 (1955). 2C. JI. Co6omaeB, JAH, 
109, Ne 4 (1956). 3 H.H.Baxauna, JJAH, 116, 6 (1957). 4 D. I.Mangeron, 
Bul. Inst. Politechn. Iasi, 4 (1949). °® F.Manaresi, Rend. Seminar mat. Univ. Padova, 
23, Ne 1 (1954). 8 1I.S.Louhivaara, Rend. Circ. Mat. Palermo, ser. II, 5 (1956). 
7 W. Littman,Comm.Pureand Appl. Math., 11, Ne 1(1958). ®M. WH. Bumu K, wile 
JIiocTepHHUK, Yen. Matem. Hayk, 12, Ne5 (1957), ® H.M.Teapgbaug,A.Tr. Ko- 
cTiouveHkKo, JIAH, 103, N23 (1955). 1910. M. BepesancKkuii, Matem. cOopH., 
43(85), Ne 1 (1957). 441. HW. Kau, JAH, 119, M1 (1958). 12 P. D. Lax, Comm. Pure 
and Appl. Math., 8, Ne 4 (1955) (cm. rakxKe cCOopHux mepesojos Matematuka, 1, Ne | (1957). 
30. A. Jagnexeuckaa, Bectu. JIPY, Nell (1955). 14 BM, dla apace AR. 
107, N25 (1956), 1% &. TpuKomu, Jlekuum no ypapHenuaM B YaCTHBIX IIpOH3BOAHBIX, 
WMJl, 1957: 16M. UY. Buuuk, C. JI. Co6o0aeB, JAH, 111, N 3 (1956). 


‘962 


Hoxnxage Akaygemun nayx CCCP 
1958. Tom 122, NM 6 


MATEMATHKA 


B. Tl. FJIYWIKO uC. fF. KPEAH 


JPOBHbIE CTENEH JM®EPEHUMAJIbHbIX OMEPATOPOB 
VM TEOPEMbI BJIO)KEHUS 


(ITpedcmaeaeno akademukom C. JI. Co6oneeoim 5 VI 1958) 


1. Ilyers G-—-orpannuennaa o6sacth n-mepHoro mpocrpanctsa (n> 2), 
SBe3[Had OTHOCHTEJIbHO BCeX TOWeK HeKOTOpOrO coeprKalleroca B Heli mapa. 
B ruub6eptopom mpocrpanctse L.(G) Mbl GyqeM paccMaTpuBaTb camocomps2xKeH- 
HbIM MO/OX*KUTEJIbHO-ONpeAeJICHHbI orepatTop A, NopoxKAeHHbIt HeKOTOPbIM uCp- 
(PepeHMaJIbHBIM OrlepaTOpoM YeTHOrO NopAKa M CHCTeMOM OJHOpOHbIX rpaHHy- 
HbIX yCJIOBHH. 

ByjleM roBoputb, 4TO onepatop A CHMbHO OOpaTHM, ecu 


|A7F] SCL, (FE La), (1) 


2 
re | ge B mpoctpancrBe Codosesa WI. 


Kak nokasaiu Kouyonnoun (1) wu JlaqpoxencKaa (*) Jia onepatTopa BToporo 
nopayka u Tycepa (°) Avid onepaTopoB BbICWero MopsayKa, 9JJIMNMTHMYeCKHe oMe- 
PaTOPbI ABJIAIOTCA CHJIbHO OOpaTHMbIMH IIpH WHpOKOM KJlacce OOslacTel uM rpa- 
HHUHBIX YCJIOBHH. 

M3 Teopem BslomweHna Co6ouesa (*) H HepaBencTBa (1) MoxKHO Cye/laTb BBI- 
BO O TOM, uTO Onepatop A? orobpaxkaeT MpoctpaHctBo Ly, B mpocTpaHcTBo C 
WIM B HeKOTOpoe MpoctpanctBo Ly, rye g onpesennetca No unciam 1 HL. 
Hac Oyler WHTepecoBaTb BOMpOc O TOM, B KakHe MpocTpaHcTBa oTcOparxKaioT Ly» 
onepatoppt A” npn O<y<l. 

Teopema 1. IIycmp A—cuAbHo ob6pamumolli onepamop, O<y<l u 
r= yl—n/2. Bosmoocnol caedyrwujue cayuau: 

a) Yucao r— Heyenoe nonoscumenonoe. Toeda onepamop A-* seanemca 
6noAHe Henpepblenbim onepamopom, Oelicmeyrouum us npocmpaxcmea Lz 
6 npocmpaxcmé6o Cmn,y PYHnKyutl, UMeIoLUUX YaCMHole NpouseodHole m = [r], 
yOoeneméeopsuowue ycaosuro Teabdepa c noKkasamenem v< r —[r]. 


6) r—yenoe nonosxumenbcHoe. Toeda onepamop A_* seasemca enoane He- 
npepoleHoim u Oeticmeyem us Ly @ npocmpaxcméo Cm», ee m=r—Ilu 
Bi |. 

B) r<0. Toeda onepamop A‘ seasnemca BnoAHe HenpepoleHblm Onepamo- 

y 1 ie “l yl 
pom, Oeticmeyrmuum us Ly 6 Ly, 2 ramet: Say pommern 

3aMeTHM, UTO YTBepxKeHHe B) TeOpeMbl MOxXeT OBITb MOsyYeHO H3 yTBep- 
»KeHHA a) Cc MomomtbIo Teopem M. A. KpacuoceupcKoro (?) 0 ApoOHbIx creme- 
HAX OMepaTopos *. d 

Xopowo w3BeCTHa pOJlb, KOTOPy!O HrpaloT OLeHKM MpoOMsBOHbIx PyHkuMi 
Tpuna guccdbepenumaipnblx onepaTopos. OyHako B paje MpHJoxKeHHH (PakTHyeCKH 


* JIpoOuple oOTpHWaTeJIbHble cTemeHH omepaTopa Jlanaaca u3sydanucb B. A. Wapunnim 
(6), 43 pe3yMbTaTOB KoTOporo cuefyeT, ATO A‘ npua y>n/4 jetcrsyeT us Lz BC U 
orpaHuueHn. 
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HYKHbI He CaMH 3TH OMeHKH, a CBeeHHA O TOM, B KaKoe (byHKWHOHaJIBs 
Hoe mpocrpancrBo jelicrsyer onepatop D”A™*, rye D” — nexotopaa uacTHa 
MIpousBoqHad nopsyKa m. Mbt paccMOTpHM STOT BOMpoc AVI OMepatopa D”A*, 

Teopema 2. [1ycmo A — cuaono 06 pamumolti onepamop, am — Yeroe NoAo- 


n 
CUMENBHOE 4UCNO, YOOBAEMBOpsArOLYee HEpaeencmey ~l — zSm< xl; moeda one- 


amop D”A~* seanemca enoane HenpepoleHbiam onepamopom, Oelicmeyrtolum Us 
p 
L, @ Lg, ede 


Bee preg Bee 
Rey Res (2) 


O6bequHeHve yTBep»xKeHHH TeopembI 1 c TeopeMoH 2 MO3BOJIAeT 3aKJIIOUHTD,, 
YTO B YCJIOBHAX MocseqHeH Teopembl onepatop A * JelicTByeT B MpocTpaH 
cTBo W;. 

Ilycts M—nexoropaa Touxa o6sacta G. Paccmorpum  oneparopi 


Dif (P)= easba Df (P) (4 > 0). C nomonpio Hepapencraa Tembyzepa MoxKHO 


H3 TeopeMbI 2 cyeulaTb 3aksIOYeHHe O TOM, Kya jelicrByer onepatop Dj; A ”.| 
Oyuako jd Y = 1 MO*KHO Novly4NTb Oovlee TOUHbIM pesyJIbTAaT. | 


Teopema 2’, [Iycme A —ctlAabno oOpamumolli onepamop u yenoe Heom-. 
puyamerbHoe m yOoersemeopsem nepaeencmeam I atte te Toeda npu 
ecakom h maxom, umo m+h<l, onepamop Dy A+ seanemca oepanueHAol 
onepamopom, Oeticmeyrmuum us Lp @ Lg, 2de 
1 1 l—m—h 


big n 
Ecau m= 1— , MO npedoldyimee ymeepo2cdeHue cnpasedruéeo npu q > p. 


hcp 
Cnenys (*), Ha30BeM NOPARKOM « OMepaTopa D; OTHOCHTeEAbHO 
omepatTopa A HMxKHIOIO TONHYIO rpaHb YHCe Y, AIA KOTOpbIX oneparop) 
Di; A * orpanuyuen B Ly. 
Teopema 3. TIpudQ<cm<lu 0<A<min{/—m, 
m+h 
l 


pamopa A u, 60ree moeo, npu ce ana ) 


via 
2 
OMHOCUMeNbHO ONne- 


\ onepamop D";,. 


AeanemcaA onepamopom OpobxHoeo nopsAOKa He éeolLLe 


<Kl¢ 


Ly 


4 m ~—-Y 
em 2 a 9 
20e K ne 3aeucum om M € G. 

Tlonb3yacb Teopemoli 3 uw pesysbTaTamu (*), MOXKHO H3y4aTb pewieHHA dINN- 
THYCCKUX WH MapaOOMYeCKHX ypaBHeEHHH, y KOTOPLIxX KOSdPHUMEHTHI MPU MJaz- 
WHX (MpOCTpaHCTBeHHbIX) MpPOH3BOLHbIX HMeIOT TOYeUHBIe OcOGeHHOcTH. IIpx 
9TOM CYMMa NopAyKa MPOM3BOAHOH M NopsAAKa OcoOeHHOCTH KOsdPuMeHTA, 
CTOAUIETO MPH HEH, HOU2KHA ObITh MCHbIUE NOPALKA PlaBHbIX WICHOB. 

2. [I]pupezem HekoToppie (pakTbI, KOTOPbIe HCNOMb3yIOTCA NpH NOKasaTedb- 
cTBax Teopem I, 2, 3. B ocHoBe 3THx MOKAa3aTEMLCTB EKUT HEOOMbUIOe YTOUHE- 
HHe TEOPeMBI, YCTaHOBJeHHOH B (*) IT. E. Co6oesbim u OJHUM U3 aBTOpPOB. 

ITycme E —npocmpaxrcmeo, pacnoaosenxoe ectody naomHo @ Ly, npuuem 
Wlelleex< Cllelle. 47 ycme B —onepamop, onpedenenneiti Ha D(A)CE u donyckaw- 
wu 3aMmolKKaHue B Kak onepamop us L, 6 E. [aa mozo umo6bor npu ecex y>« 
umMelo Mecmo HepaseHcmeéeo 


[BAe lz <K (vy, E) lel. 


Ly 


964 


HeobxoduMO U Oocmamo4Ho, 4mo6bol Orn docmamo4Ho manvlxd Uy > 4% UMeAO Mecmo 
Hepasencms6o 


Bile <2" Pht OVA, (fF €D(A)). (3) 


IlyHxT B) Teopempr | cneqyeT v3 NpHBeMeHHOrO yTBepxKICHHA, CCIM IPHHATS 
3a B equununpili onepatop. Hepapeucrso (3) npu 3TOM NomyuaeTca U3 U3BECTHBIX 
HEPaBeHCTB TakOrO THMa IA OOOOWEHHbIX YACTHbIX MPOH3BOAHbIX Pa3JIHYHbIX 
MOPADKOB. OTH HepaBeHCTRa NOyuaNMCb pa3s/IMUHbIMH aBTOpaMH MPH Tex HIM 
WHbIX NPCANOMOKEHUAX OTHOCHTEJIbHO PpaHHlbl OOvlacTH G. Ox cmpaBeIuBbI 
B Hallux mpesnomoxKenuax *. 

IlyHxt a) Teopempi | cnenyeT v3 Teopempr 3 c MOMOUIbIO TeOpeMbI THA TeO- 
PEM BJIOXKeHHA, YCTAHOBJeEHHOH HupexrOeprom ((*), emma 1). JLua nonyyenua 
MyHKTAa 6) Teopemp! | u3 Teopempl 3 NpHmOCh AoONOMHUTb pesymbTaT Hupenbep- 
Ta, YTO yaOCcb CleaTb C NOMOLLbIO OLHOH TeopembI 06 ONepaTopax Tuma MOTeH- 
iuvala, yCTaHOBJICEHHOH OJHUM U3 ABTOPOB HaCTOALLeH CTaTbH. 

JIA WoKa3aTebcTBa Teopem 2’ uw 3 npuuIOCcb ycTaHOBUTb HepaBeHncTBa TUNA 
(3) yxe He WIA ONepaTOpOB YaCTHBIX MPOUSBOAHbIX, a JWIA ONepaTOpoB Ds 


Mor NIpHBeyleM HX B Oovlee OOuleH tbopMe, 4eM OHH HY2KHbI vin Teopem 2’ u 3. 


Teopema 4. Iycmb p€W, u s=l aa . Toeda Ona ecex Oocmamos- 
HO mManox 86 >0 ul >m>>'s umeem mecmo nepagencmeo 


| ft Ky 1—* 
| Dig Ihe Sale nce lols» (4) 
20e 
) n/t 4 mth 
cue uG pase? aR (9) 


u K we saeucum om 8, 9 u mouku MEG, no Komopott nocmpoen onepamop 
4 An adel l—m—h 
Dir. IIpu amom O<h<l—m, accin gs 7 aU ONaT Ew 


Teopema 4’. Ilycmo PEW) u nycmo s=1——>0. Tozda Ona @cex 


OocmamouHo MAAbLX 5 >0 umeetn MeCIndO HEPABeHCMé6O 


|D"e(P)— D*» Ql - K jo, +3 lelr. 
POLE eae EO Nl ek, z 


20e 


u K He 3aeucum om 8 u 9. 

ITpu amom m ecmb naudorouiee yenoe 4uCcno, MeHboWee Ss, A Y=s—[{s], 
ecau s Heyenoe, Uv<1, ecau s yence. 

Teopemp 4 u 4’ momyuatoTca C MOMOLIbIO HEKOTOPbIX TeopeM 06 orlepaTo- 

“ l 

pax THMa notentMaa u mpeycrapnenua C. JI. Co6onesa (*) pyHkunh us W,. 
[]pu STOM MpHXxOs,HTCA MOJb30BaTbCs HEKOTOPbIMH TeOMeTPH4eCKHMH CBOMCTBaMH 
oOslacTeH, 3Be3HbIX OTHOCHTeJIbHO Lapa. 

IIpoctpanctBa wi COCTOAT H3 (YHKIWH, KOTOpble CaMu TOE EU Ee Lp 
m repepogstca B L, BCeMM ONepaTopaMH YacTHbIX MpOHsBOAHbIX D’ mopsyKa lL. 
AnajlorHuHO MOXKHO paccMoTpeTb MpocrpancTBo *yHkuMi peL,, AAA KOTOPbIX 
Dho€L, npu nanneix 1 u &. Ha rakve mpocrpalcTsa o6o6ulaioTca TeopeMbl 
Au 4’. 


* B pwan6onee o6uleM BHe STH paBeHCTBa, MO-BHAMMOMY, OBI NomyyeHE B Heomy6sH- 
KoBaHHOH padore B. I]. Wbuna, c KoTopo OH s06e3HO O3HAKOMHJI aBTOpOB. 
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3. TlomHaa HempepbIBHOCTh onepaTOpoB, © KOTOPbIX HeT peub B TeOpeMax) 
1 u 2, ycraHaBsIMBaeTCa C MOMOLIbIO HepaBeHCTB, aHaJIOTHYHbIX H3BECTHOMY He- 
papencTBy Ppuypuxca pa onepatopa Jlanviaca(?). 
Teopema 5. B ycaceuax meopemol 4 cnpasedaueo HepaseHcmeo 


|Dreh,<— =2I\r (P)oi(P) aP | +3 Jo hye gc 


2de x onpedeasemca gopmyaoti (5); K ne saeucum om 9, 6u M; N ne 3a-- 
eucum om 0; w;(P)— d@yxKyuu, oepanusennole OOO KOHCMaHmoOL, He 306 u-| 
cael om ¢. / 

B ycuiopuax Teopembi 4’ wMeeT MeCTO TeopeMa, aHaJIOrMyHaA Teopeme 9. 

4. Kak s1o caegyer uz (2°), Teopempt 1, 2, 3 moryT ObITb Noe3HbIMH TIpH! 
H3YYCHHH 93JWIMMTHYeCKHX HM NapaOo/IMYecKHX YpaBHeHHH C HeJIMHeHHOCTAMH,, 
a Takxe (11) B Bompoce 0 pa3JlOXKeHNAX B PxAbI M0 COOCTBEHHbIM (PyHKIMAM! 
TuepeHUHaJIbHbIX OMepaTOPOB. 

J\a STHX 3afau BaxKHO ObIIO ObI 3HaTb, B KaKHe NpOcTpaHcTBa JjelCTByIOT) 


onepatoppt D;A—* ne TombKo u3 Lz, Ho u uz Ly mpu p>2. Tl mouly ye- 
HHA TaKHX TeOpeM MeTOJaMH HacTOsleH padorTbl rpe6yerca JaJibHeliee yous 
JieHwe pesyJibTata paOoTni (7) 06 omepaTopax ApoOuoro nopsyKa. 


Iloctynusio 
4 V11958— 
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Joxrnayqn Akawemuu nayr CCCP 
1958. Tom 122, Ne 6 


MATEMATHKA 


A. Tl. EPLIOB 


OB OMEPATOPHbIX AJIFOPH®MAX 
(ITpedcmaeaexo akxademuxom C. JI. Co6oaneeoim 7 VI 1958) 


B cratTbe mpejiaraeTcaA HOBbIH cnoco6 bopMasbHoro onucaHHA amropucpMos, 
Ha Oa3e KOTOpOrO, NO MHEHHIO aBTOpa, MOXKHO paspaOoTaTb MaTeMaTuyecKHit 
alinapaT JIA peluieHuA pAa 3aqay TeopeTuuecKoro NporpamMupoBanua. B cBa3n c 
STUM JlaeTCA OMpeesieHHe «omepaTopHoro aviropHdMa» wu  ycTaHaBuMBaeTca 
CBASb OMepaTOPHbIX aJIFOpHMOB C YaCTHYHO-peKYPCHBHbIMH (PYHKUMAMH HM HOp- 
MaJIbHBIMH aJIropHdMaMu. 

1°. IIpeqaBaputTeabube nocTpoeuua. Kapiti KOMKpeTHbIi Kulacc 
OMepaTOPHbIX aJIrOpHPMOB CTPONTCA, OTMPaBIAACb OT H€KOTOPOrO MOTEHILHaJIbHO 
OeckoHeuHOrO MHOXxecTBa V 1epeMeHHbIX UH HekoToporo cnucKka § ONepa- 
HUH. IlepemenHoe n306paxKaeTcA CJIOBAM B HEKOTOPOM aulpapuTte. Jia Kax- 
qoro mepemenHoro x € V omncpiBatoTcs BCe Te KOHCTPYKTHBHbIe OObEKTHI (K. O.), 
KOTOPbie MOryT ABJIATbCA 3HAYCHHAMM MepemMeHHoro x. Kayan k-mectuaa 
(k > 0) onepauna us06paxaetcx ciopomM Ay( )A,( )...( )Ap, rae Apo, 


A,,..., Ap — CJIOBa B HEKOTOPOM avicpaBuTe. i-a cleBa Mapa CKOOOK (_ ) Ha3bI- 
paeTca i-M ME€CTOM onepaunH Ay( )A,( )...( ) Ag. Kaxkgaa k-mectHaa 
ONepaluA 3ajlaeT JIA HeEKOTOPbIX HaOOPOB K. O. py,..., Ue 9PPeKTHBHbIM cm0co6. 
MOJYYeHHA HOBOTO K. O. Y, Ha3bIBaeMOrO pe3y IbTATOM NPUMeHEHHA 
onepawuu K HaOOpy K. O. py,..-,Pr. PesyabTaT NpHMeHeHHA ONepallun 
Ay( )Ai( )...( )AnK HaOopy py, ..., Ue OyNeT OOO3HaUATECA Ao(Uy)Aj (U9)... 
Dee (Ur) Ap. 


Hye OHOBpeMeHHOH MHAYKUMeH oMnpeyenmoTca culeqyrouMe NOHATHA: 
BbIPaKeHHe, APLYMECHTH! BLIPAKCHHA, 3HAYUEHNE BHIPAKeHUA 
[Hk QAHHBIX 3HAYCHHH APryMeHTOB. 

a) Basuce wHAY KWH. Cropo x (rye X — m060e MepemeHHOe)—BbIpaxkKenne. 
ApryMeHTOM BbIparxkeHHa X sABJIAeTcA x. Ja mo6oro sHaueHuA xX aprymenta 
< BbIpPamkeHve X HMeeT 3HaueHHe, paBHoe XxX. 

Ilyctb T(x;,..-,Xn) OOo3HauaeT BbIpaxKeHHe T C apryMeHTaMH Xy,...,Xn, 
1 T(x,,...,Xn) O603HayaeT 3Ha¥eHHe BbIpaxenna T, onpeyeseHHoe Ja 3Ha- 
JCHHH X4,.-..,Xn APFYMeCHTOB Xj,...,Xn- 

6) lar ungykunn. Ilycth Ay( )...( )Ax—A-MectHaa onepanua u 
Ty (X43) 00+) Xan) e+) Dh (Xkay +++» Xkn,) — BbIpakenuA. Torga coso T, nony- 
JaemMoe MOJcCTaHOBKOt B i-e MecTo omepamuu Ap( )...( ) Ag Bblpaxenna 
[;(Xa,--+-+»Xn,) HW uMetoulee BH 


Ao (T, (Xu; ¢ \enet.s am) ame8 (Tx (Xe, ee ey Xhnp,)) Ar, 


[BJIACTCA BbIPaKeCHHeEM C APFYMCHTAMM Xy,...,Xn, TAC Xi,---,Xn—Bce Te 
lepeMeHHbIe, KOTOPbIe ABJAIOTCH apryMeHTamy BbiIpaxenui T,,..., Tr. 

Tlyctb %1,...,%,—3HaueHHA apryMenToB BbipaxkeHua JT. Torga, ecsn 
ty (Xu; axe SES Va, = Yi,-++5 Tr (Xn sen » Xhnp) = YrRU Ao (Y1) one (Yn) Ar = JY, 


el (X15 000, Xn) = y. js 
9 


@PopMy ao wHaspwBaetca sm060e ciopo Bua T(xX1,...,Xn)—y, Tae 
T (X,,.-+ Xn) — m060e Bbiparkenne, y— J060e mepeMenHoe. One paTOpoM | 
Ha3bIBaeTCA sOG0e cOBO Bua Ty=>yy*..-* Tm—>Ym, THe m >), Ti yi— | 
qpopmyvia (i= 1,...,m). AnaBuTbl, B KOTOPbIX 3aMHCbIBalOTCA MePeMeHHBIe | 
M Oflepauuu, BblOupaioTca TaK, 4TOOB! JOGO onepaTop OHOSHaYHO: 
pacuJleHAICA Ha OMHO3HA4HO YMTaeMble COpMyVIbI. | 

2°, Onepatopupe asropudMp. Ilyctb janbl mepemenupie V x one- 
paiuu §. SacduKcupyeM HeKOTOpbIt K. O. Mo, KOTOPbIM Ha30BeEM OCTAHOBOM. 
Bo3bMeM Mpow3BOJIbHbIe f+ S MepeMeHHbIX u3 V. OObaBHM Ff MepeMeHHBIX | 
Pi,--+,Py MapamMeTpaMu oMepaTopHoro asropupMa MW MpwayquM HM HeKO- | 
TOPble 3HAYeHHA P;,..., Pr. Cpe MapaMeTpoB BbIeHM OHO MepeMeHHoe p", | 
KOTOPOe Ha3OBeM H a4 a JOM OMepaTopHoro aviropHdpMa. OcTaJibHble Ss MepeMeHHEIX | 
OObDABUM (PY HKILMOHAJbLHBIMA Me peMEeHHbIMAH OlepaTopHoro aJiropudna. | 
Jlio60f Ha6op (pyHKUMOHaJIbHbIX MepeMeHHDIX Xy,. +. , Xs MapaMeTpoOB py,... 5 Pr C| 
BbIJeCJICHHbIM HayaJiOM p*" HM MpHCBOeCHHbIMH HM 3Ha¥eCHHAMM Pj,..., Pr Ha3OBeM | 
onepaTOpHbIM asropud@mom YW uz Knacca U(V,S) omepaTopybix auro- | 
pudMos Hay MepemenHbima V uw onepaunamn S. 

BpinosiHeHHio amropudma* YW mnpegwectByeT MpHCBOeHve (yHKIUMOHAJIbHbIM | 
TICPEMeCHHBIM Xj,..., Xs MPOH3BOJIbHbIX SHAYCHHH X,,..., Xs, ABJIAIOWLUXCA HW C- 
XOJHDIMH JaHHbIMA Asa anropucdma YW, Tlocne BelOopa HCXOAHbIX [aHHbIX | 
BCAHKOe pasvIMYHe MEY napaMeTpaMH HW C(YHKILMOHAJIbHbIMH TepCMCHHbIMH CTH- 
paetcs. 

BpinomHenve aropudma 2 cocTOHT B MOCJeAOBaTeIbHOM peoOpa3s0BaHuK 
ero o61acTH QeHCTBUA—HeKOTOPOrO CMHCKa MepeMeHHbIX, KOTOPbIM MIpH- 
BCeHbI HeKOTOpble 3HayeHHa. B HauaJIbHbI MOMeHT O61aCTb JleHCTBHA avIro- 
pudma 2 o6pa3s0BaHa MepeMeHHbIMH Py,.-.-,Pr, X1,-+-, Xs, HMMeIOULMMH 3Haue- 
HUA Py,.--, Pr, X1,+++, Xs COOTBETCTBEHHO. [Ipeo6pa30BaHne OOvlacTH WeHcTBHA 
COCTOHT B H3Me€HeCHHH MepeMeHHbIX, BXOAAWIHX B OO/AaCTb JeHCTBHA, HB O6aB- 
JIGHMH B Hee HOBbIX MePpeMeHHbIX. 

BopinowHenve aviropudpma YW cmaraeTcA W3 CJIeyIOWIMX SJIEMeHTapHbIX AKTOB: 
a) Tlepexoy| kK mepemeHHoMy; 8) BbINOJIHeHHe ONepaTopa; _) eECTeCTBeHHbIM OcTa- 
HOB; 6) Oe3pe3yJIbTaTHbIM OCTAHOB. 

Hauasbupili war BbINOHeHHA airopudma YW cocTouT B Mepexoye K Hayauly 
p’. JlambHeliwee BbINOJHeHHe asropudMa MpOMCXOAMT WMKJIMYeCKH. 


IlycTtb mpou3oules mepexoq K HeKOTOpoMy NepeMeHHoMy y. Mccmemyerca 
3HaueHHve y 3Toro NepemeHHoro. Ecum y He OMepaTop, Mpoucxog_uT Ge3pe3yvib- 


TaTHbIM ocTaHoB. Ilyctb y—onepatop, paBHbl Ty => yy*...*T,—=Ym. B stom. 
culyuae MOCeOBaTeJIbHO In Bcex i (i =1,...,m) Npon3BOAATCA BbIUMCJIeHHA 
mo ¢- opmMysie onepatopa. Ilyctb T,(X,...,Xn)=>yz;—i-a chopmyvia onepa- 
Topa. Ecau He Bce M3 MepeMeHHbIX X,,...,Xn BXOAAT B OONacTb JelicrBua Y, 
TIPOHCXOANT OespesyIbTaTHbIM ocTaHoB. IlycTb xX,,...,Xn BXOAAT B OOWMAaCTb 
jelictBusa. 2 co 3HaveHHAMH X1,...,Xn. Ecam 1y(x1,...,%n) = WY; MOKET 
ObITb 3Ha4eHHeM TepeMeHHOrO y;, TO MepeMeHHOMY y; MpHcBanBaeTcs - 3HayeHHe | 
vz, HW MepeMeHHoe y; C 9THM 3Ha4eHHeM BKJIIOUaeTCA B OONACTb JeHCTBHA avIro- | 
puma Y**. B mporHBHoM CJly4ae MpOucCXoAUT Ge3spe3ybTaTHbI OCTaHOB. 


Tlocie BbIYHCIeHHA NO MocweqHel chopmyse onepaTopa y ucceyIoT BEIMHC- | 
JICHHOe 3HAYEHHe Vm MepeMeHHOTO Ym B MoceqHe cbopmyvie. Ecuin vm = No, 
MpOWCXOMHT ECTECTBEHHBIMi OCTaHOB, CBHeCTeJILCTBYIONIMi 06 OKOHYAHHH BBITTOWI- | 
HeHua asropudmMa YW. Pesysbratom BbimoHeHua Wf cunTaioTCA 3HaueHHA BCeX 
TICPEMEHHBIX, BXOJAWLHX K STOMY BP€MeHH B OGJIacTb JefictBaua WW. EcaHn v¥m—_ 


K. 0., H€ ABJIMIOWIMCA NepeMeHHbIM, BXOJALLMM B OOacTb JelictBua YW, mpouc- | 


** Ecuid y paHee Bxogusio B OOsacTh AelicrBua Y co 3HayeHHeM y, TO MpocTo TIpOucxo- | 


AMT 3ameHa y Ha v. IIpH STOM, ECAH OKaxKeTCH, YTO y=y, T. €. YTO y ABAeTCA KaK pas 
| 
. 


* Smecb HM BCIOLY ambie «anropudM» OsHayaeT «OMepaTOpHbI aropudm». 


TeM OMepaTOpoM, KOTOPbIM B JaHHbIit MOMCHT BBITOJIHAeTCA, TO CUHTaeTCH, YTO 3aMeHa Yy Ha 
‘V MIPOHCXOAUT TMocse BbIYHCeHMA TO BCeM (popMy,laM, BXOJALLHM B OMepaTop JY. 
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c 

:.., OespesybTATHBI OcTaHoB. Eca 2Ke Vm = y u y BXOJUT B OOJIaCTb Jeli- 

# os TO MpOWCxoHT Mepexox K MepeMeHHoMy y, uM T. J. 

= x AE ona KWacCbhl ONepaTOpHEX auropudMos. 
~Kuace W(V;,, §,). Tlepemennbima 43 V, ABJMIOTCA 3alMcM Bcex HaTy- 

JAJIBHBIX YMCeJI B JCCATHYHOM CHCTeMe CUHCJIeHMA, KpoMe uvesa 2, ogHauato- 

Mero OcTaHOB No. Bee uernbie nepemenuple x (x =< 0) nasprBatorca uc JOB BI- 

4M M€Ppe€MeCHHBIMH, 3HaYeHHAMM KOTOPBIX ABJIAIOTCH HaTYpaJibuble UNCVIa. 

3ce HENeTHBI€ MepeMeHHble WH WepeMeHHoe Q HasbIBaloTCH OMe paTOPpHbIMH 

Te 

is peme i af ny, Se KOTOPBIX ABJIAIOTCA CIOBA B asdaBuTe 

YY, .-.,9,+,P,(, ), *, =>}. Myctb pw, ty, wo — moOple natypavibHble uncaa. 

| Onepaunn S;: 

1) onepauna ( )+1, ana Koropol (u) + 1=yu+1; 

2) onepanua P(( )(_ )), an Koropoit 


1, ec 2 
P ((t4) (Y2)) = 0 in inal 
? 1 at 


EEE 


II. Kaacc W(V2, S2). Hepemennbima spasmiotca Bce culoBa B asbaBure 
|}, Kpome cwtoga |], o3Hayaromero ocTaHoB no. 3HaveHMsAMH MepeMeHHBIX sBIA- 
OTCA CJIOBA B HeKOTOpOM audaBute A= {a,,...,Q@,}, BKmMOUaIONeM B ce6a 


Ilycth P — mo6oe cnopo B adapute A. 
— Onepaunu S3: 
1) onepanua T( ), Waa KoTOpoH 


dA Os tt lag oncal 5 ol (He y/AW 
AR = { ; 
co eee Pea ik> 


2) onepaumu R[f( ) @ =1,...,4), mua Koroppix R[/(P) = a;,P; 
3) onepauun Sf’'( ), Ama KOTOpBIX 


py A Lpyeen P= a,P; 
She asd ey. ecmm P=—a,P’. 


III. Kaace 2 (V3, 83). V3=V2. Ilycth P;, Pz — mo6nle cosa B aucpapute A. 
Onepaunn Ss: 

1) onepauua R(( )(_ )), Aaa KoTopoH R ((Py) (P2)) = PiPo; 

2) onepauua S(( )(_ )), Aa KoTOpOH 


|, ecu P, KOHUaeTCH CJIOBOM ia 
S((P1) (Ps) =| A, ecuu P, He KoHYAaeTCA COBOM Py. 


Ilycts yan auropupm % u3 Kacca Y(V,S). Jlo6omy mepemennomy y € V 
onocTaBuM c MoMOUIbIO avlropudMa % HeKOTOpy!O @YHKIMIO yo (%1,-.-,%Xs), 
pryMeHTamMu KOTOpoi OyAyT MCXOMHbIe WawHble x1,...,%s amropucma YW u BbI- 
McJIAeMy!IO 10 CyleqylolleMy MpaBusy: MycTb BEIMOMHeHHe YW [IA ACXOMHBIX 
AHHbIX X1,...,Xs OOpbIBaeTCH €CTeECTBeEHHbIM OCTaHOBOM HM lepeMeHHoe y B 
(OMeHT OKOHYAHHA BbINOHeHHA YW BXOLUT B OGJIacTb WelicTBuA YW co 3HaueHHeM y. 
orga yy (%41,---,%s) = y. O (yHKunH yo (44, --- ,Xs) OyeM TOBOpHTb, 4TO 
Ha peamus3yerca auropudmom YW. 


* Orpannuenne na anpapat A He aBasetca cyulecrBennbim. Ec A cogepaut xors ObI 
Be OYKBbI, BCe MepeyHcseHHbIe OyKBbI, HCMO/Ib3yeMble AJA H300paxKeHHA OMepaTopoB, MoryT 
bITh MepeBey[cHbI B CIOBa B asmapute A 6e3 MOTepH OMHO3HAUHOCTH UTeCHHA OMepaTopa (()) 
Tp. 40). 
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4°, OnepaTopHble auropH@Mbl H YacTHYHO-peKyPCHBHBIE 
dyHkwunH ((?), crp. 294). 

Teopema 1. Jaa «Ooi “acmuuno-pexypcuenod ynkyuu 4.p.p 
9 (%1,..-, Xn) Cyujecmeyem OnepamopHolll areopupm us Kaacca YW (V,, S;)) c| 
GYHKYUOHAAHEIMU NepemeHHolmu, peaaUsyIoUull P(Xy,..-, Xn). 

Unea RoKa3zatTeabcTBa. CrposTca HHAMBHAyabHble aJIOpHMBI, pe- 
aIM3yloulve Oasicuble (pyHKUMM CueTa, BbIGOopa apryMeHTa HM KOHCTaHTHI. SaTey 
yaeTcA Cmoco6 nmocTpoeHHA H3 aJIropH(MoB, peaJIM3yIOWIMX HeEKOTOpble HCXOJHBIE 
y. p. (), HOBbIX aJIPOpHMoOB, PeaJIM3HpYIOWUX Y. p. —., MoMyaaemble IipHMeHeHHeN 
K HCXOJHbIM YU. p. (pb. oOMepaTopa NOCTaHOBKH, OMepaTopa NpHMMTHBHOK pekypcuk 
WM p-ollepaTopa. 

Teopema 2. Jlw6an MynkyuAn, peanusyeman m06blm onepamopHolMm ANe2o- 
pudmom us Kaacca U(V;, 8), seasemca uacmu4Ho-pekypcueHou ynkyued. 

Unea qoKkasateabcersa. Haxoqutca MHAYKTHBHbIM cnocoO MocTpoeHus 
MpOusBoJIbHOro asropud@ma v3 (Vy, 81), OTMpaBsaacb OT MpocTeilwux asro- 
PHMOB, COfepxKallHX TOJIbKO OJMH BbINOJIHAIOWIMHCH ONepaTop, IyTeM MWocseJo- 
BaTeJIbHOrO IIPHMeHeHHA OlepallWi 3aWWKIMBAHHA HM MpHcoeAMHeHH A. 


Onepalua rpvcoequHeHua COCTOHT B NocTpoeHHH U3 aviropudmos W*, Wh,..., U, 
HOBOrO aviropHdbma YW, peasHsylollero peyMMcaHHe: BBINOJIHUTb avsropudM YW", 
a 3aTeM OJMH W3 amropudpmMop Y,,...,%, B 3aBHCHMOCTH OT MOulyuarlOlluxcaA 
pesysIbTaToB. Onepallva 3allHKJIMBaHHA COCTOHT B MOCTpOeHHM M3 aviropudMma 
Y* noporo asropudma YW, peasMsylomlero mpeqnvcaHve: BbINOJHATh avsropHd 
Y* MHoroKpaTHO JO Tex Nop, MoKa He Mpows0lfeT ecTecTBeHHbIM WIM Oe3pe 
3YJIbTaTHBIM ocTaHoB. J[oKasbiBaeTcAd, YTO MpocTekiliMe airopHdMbl peaslu3sy1o 
TOJIbKO 4. p. cd. McxoyaA v3 mpesMOIOx%*KeHHA O CpaBeJIMBOCTH TeOpeMb! JIA HeKO- 
TOPbIX aJITOpHdMoB, JOKa3bIBAaeTCA, YTO aJIFOPH@MbI, WOJIyYeHHbIe H3 HHX one 
pallH#AMH IIPHCOeMHeEHHA UM 3allHKJIMBaHHA, TakxKe YJOBJICTBOPAIOT TeopeMe. 

5°. OnepaTopHble aNrOpH@Mb! H HOPMAWbHBIe aJropugdMs 
(7), cTp. 54). 

Teopema 3. [2a «6020 HopmanoHoeo aneopud@ma Uy @ andaeume - 
cytwecmeyem onepamopnolti aneopudm Mus Kaacca A( V2, Sz) u nepemennor 
y makue, 4umo Oana aob0e0 caoea P 6 aandaeume A umeem mecmo ycaoé4 
Hoe paeexncmeéo * 


Ya (P) = yay (P). 


Ujqea qokasateabpcertsa. Jia m06ok Popmyvibl NoycTaHoBEH ((*), cTp. a 
R= P-><sQ (s — an60-,160 A) crpontes anropupm YW" us W(Ve2, S.), peas 
3ylouluH mpHMeHenve R. J\ia mo0oro HOpMaJbHOrO asropudMa YW, c PopmMyviaMe 
MOACTaHOBKH Rj,..., Rn aeTca cnoco6 KomMo3sniwH anropudma YL us anropud4 
Mop %,...,%,, peasuaylouux mpHmMenenue dopmys moycraHosoK R,,...,R 
COOTBETCTBEHHO. | 

Teopema 4. Teopema 3 cnpaeedauea u OAA KAacca onepamopHolx anec4 
pugmoe (Vs, Ss). 

Wea RokasateabcTBa. Crpoxstcd HHAMBHAyaJIbHbIe avIropudMpl ug 
Kuacca U(V3, 3), peausyromue onepanun Sy. 


BdIuHCIHTeIbHbIM WeHTp Ilocrynuato 
Akajlemuu Hayk CCCP 30 V 1958 
UWHMTHPOBAHHAA JIMTEPATYPA 


1 A. A. Mapkoes, Tp. Marem. uucr. um. B. A. Creknopa AH CCCP, 42 (1954). 
C. K. Kauuu, Baejenve B MetamaremaTuky, M., 1956. 


* Tlo moBoyy ycnosHoro paBexcTBa cM. (1), erp. 54. 
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MATEMATHKA 
A. ®. 30JIHH 
O TIPHBJIWDKEHHOM PEWIEHHH MOJIMF APMOHHYECKON 3A AUK 


(ITpedcmaeaeno axademukom C. JI. Co6onesoim 5 VI 1958) 


B HacToslleh 3amMeTKe MpHOJIMKeHHO pelllaeTCH OCHOBHaA rpaHnunaa 3ayaua 
IX YpaBHeHHA 


ay p! a7 Ue 
APU = 2 a!B! ax2*Qy28 = 0. (1) 
a,8=0,p 
A+R =p 


®ynkuna U, cileqopatesbHO, WOUKHa, NoMuMO (1), yQOBsIeTBOPATb yCJIOBHAM 


au aP—ly | 
U |r = To(s), By lp = ACS) ++ Pat |= Fea (5), (2) 
le fo, f1,--->fp—-1— 3aaHHble HempepbiBHble Ha rpaHuue I’ yaHHow ofHocBa3- 


om oOnacTH © cyHkunH; vy — HanpaBsieHve BHelwHeH HOpMasu kK I. 

Sta 3ayaua u3yyuallacb C TOUKH 3PpeHHA CYLeCTBOBaHHA, €MHCTBCHHOCTH U 
3MOXKHBIX IyTel ee pemienua C. JI. CoOoneppim (nmpH BecbMa oOmlMx Mpesmo- 
OXKCHHAX OTHOCHTeJIbHO OO/aCTH HM ee rpaHHubl) (7), a TakxKe H. H. Bexya(’), 
Mevimanom (*) 4 ap. 

Mot 6yyeM moysiaraTb, uTo rpanHuia [° cocTrouT v3 KOHeYHOrO 4HCa KyCOuHO- 
1ay[KHX KPHBbIX. 
8B janpuelimem nam Oyfer yqoOueit uMeTb JesIO co culeqyIouluMu rpaHuuHbl- 
WM yCJIOBHsMH 


pH p verHoM TIpH P HeveTHOM 
3 
| U\r = $0(s), Ulr = ¢$0(s), 
0U ou | 
| oa a TiS); Ov r = 01 (s), 
AU |r = $2(s), AU |r = $2(s), 
dAU OAU j 
“ov Ip — P29); Oy |p P88), 24 
= SED: 
A 2 U | ale Op—2 (s), Cie Cray MORE Ben 
ES pai | 
PN teh com 
es pa Ppat (s). A? U ae Pp—1(S)- 
i. Qo» Pirr + +» Pp-1 — OMpeeseHHBIe HENpepHIBHbIe (PYHKUMU, KOTOPEIe MO+ 
YT ObITb BbIPaxKeHb! yepes yHKUHH fy, f1,. - -; /p—1) a KBapaTHbIe CKOOKH O3Ha- 


AIOT HaMOOIbILyIO Weyi0 YacTb uNca. JlerkO MpoOBepHTb, YTO ycnoBUA (2) K 
2’) aKBUBaJIeHTHBI B TOM CMbICJe, uTO cbyHkiMaA U, yoBmeTBopsiomlad OHM 


i 


COBHAM, YAOBeTBOpAeT ApyruM u HaodopoT. 1 
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Crelysa o6nel uylee MeTOJ[a HAMMeCHbINMX KBalpaTos (*), B STOH 3aMeTKe CTP 
ATCA NIPHOJIMKeHHbIe PeWICHHA 3aaun TaK, YTO OHH TOUHO YAOBJETBOPAIOT ypal 
HeHHI0 (1) H MpHOmHxKeHHO yHOBeTBOpAIOT YCJIOBMAM (2’), T. €. yYKa3bIBaeTC 
CMOCOG MOCTpOeCHHA NOCMELOBaTeMbHOCTH NOMMTapMOHUYCCKUX (pyYHKUMH, Cx¢ 
ysmuxca B YQ K TOUHOMY pelIeHHIO pacCMaTPHBaeMOH 3alayn. 

EctecTBeHHO B KayeCTBe CHCTeMbI NpHOM2KaOWMAX PYHKWAH OpaTb HanOoue 
mpoctpie m0 BuLy cbyHKuuH. Tlostomy B KauyeCTBe TAKOBbIX MbI BO3bMeM NOJIMa] 
MOHHYCCKHE MOJIMHOMbI, KOTOPbIe 3alHII€M C MOMOLM[bIO NOJAPHbIX KOOPAHHE2 
B Buse 


PaccMOTpHM MHOXKECTBO BCeX peryAPHBIX (*) MOMMTapMOHMYeCKUX PyHKUMt 
ompeyeneHHbIxX B Q, HM MpeBpaTuM ero B THIbOepTOBO MpOcTpaHcTBO, onpem 
JMB CJIELYIOULM o6pasom cKaJlapHoe mpousBeleHue 


es | 

ca ee 

Citic » \ (atua + SS aAFkU ) as, (¢ 
=0 


| 
Tye WITPHX O3HayaeT, YTO B CyUae HeYeTHOTO Pp MoceqHee Caraemoe ore 
ByeT. HerpylHO mpoBepnTb, 4TO BbIpawkenve (4) yoBMeTBOpseT aKCHOMA 
CKaJIapHoro mpousBemenua. Metpuky, B KOTOpOli MbI Oyem BecTH mpHOmH «KE 
HHe, OMpeesIMM C NOMOMMLbIO HOPMbI KOTOPAaK, CJIeCOBaTeIbHO, NPHMeT BUT 


ie aA®U \? 
jUP= yy (fare + (GF) Jas. i 


k=0 T 


[IpeqBapnTebHO OTMeTHM CJIeLyroulHH dak. 


Jlemma. Ilonaueapmonuueckue noaunomet (3), paccmompeHnole 6 Q, éctor 
nAOMHol 6 npocmpancmee E emecme CO CBOUMU 4ACMHOIMU LU CMELUAHHOLMU np 
U3G00HbIMU 106020 nopsAOKa. 

STO MpeAIOXKeHHe MOKHO LOKA3aTb, NOMb3YACh YeOuIMIeEBCKOH MeTpuKOH. O} 
cola C OYEBHAHOCTHIO OyJeT CIeHOBaTb, UTO OHO BEPHO TaKxKe H B METPHK} 
onpeseeHHOH C MOMOU,bIO HOpMpI (5). 


Hoka3aTeJIbcTBO JIEMMbI CJle{yeT H3 MpeACTaBJIeHHA MPOH3BOJIbHOL Tosa) 
p~1 


MOHHyecKol (yHKuHH B cbopme AsimancnH U = ne o“U;, rae U; — HekoTopple rah 

~=0 | 
MoHHMYecKHe (PYHKWMH, H Toro (bakTa, uTO smoOam perysApHan rapmounueck4 
(PyHKWMA MOKeT ObITh HeOrpaHHueHHO paBHOMepHO MpHOwMxKeHa rapMOHHUeCKH 
MOJIMHOMaMH, a ee IMPOH3BOJIHbIe — COOTBETCTBYIONINMH MPOH3BOJHbIMH Tex 
rapMOHHYecKHX ToMHOMOB. [locseqHee O6cCTOATeLCTBO ABJIAeETCA  CJIeICTBHE 
o6oOujeHHO Teopembl Youla, ycTaHaBJMBalONlel MPHHIMMMaJIbHy1O BOSMOXxHOC! 
OJHOBPeMeHHOH alNPOKCHMallWH aHaJIMTHYeCKHX B (2, HelpepbIBHBIX B Q. dyui 
WH KOMIJIeKCHOrO MepeMeHHOrTO H UX TMPOW3BOHbIX MOJIMHOMaMH oo 
TlepeMeHHOH HM HX COOTBETCTBYIONIMMH MpOH3BORHbIMH. 

Cneactsue. 3 semmpi culeqyet 3aMKHyTOCTb TOJIMHOMoB (3) BMecTe 
MX BbIPaxKeHHAMH (2’) B cpeqHem Ha I’ B npocrpancTBe HenpepbIBHBIx Ha I cbyy 
WM, a TakxKe 3aMKHYTOCTb HX B Q B cmbicIe Hale MeTpuKu uB E. 

B KayectTBe MIpuOJ1M2KeHHOrO pelueHvA 3aauH BO3bMeM TaKOH MOJIMHOM u 
Bufla (3), KOTOppIM OOpaljaeT B MHHHMyM ||U — up, |?. Ormernm, uto stor 
HUMYM B NIpHHMNe JerKo peasm3yetca. Ilo memMe Hu cJIeqCTBHIO 43 Hee HO 
HOM Upp, CXOMMTCA B CpeJIHeEM BMeCTe CO CBOHMM Bbiparkenuamn (2) Ha rpaHH 
P k CooTBeTCTBYIONIHM rpaHHuHbiM (PyHKIHAM. 
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Teopema. B «w6oti exympenneti mouxe o6aacmu 2 nonunomer U pn CXO- 


\AINCA 6 CObLUHOM CMbICNe 6 NtOboti samKHymott ob6aacmu D, Aencawett BHYMpU 


“» PQBHOMEPHO K MmouHOMY peweHUIO paccmampueaemolt sadauu npu Heoepa- 
U4eHHOM BO3pacmaHuU n. 


TIpumenum K fasHocTa U — Up, cbopmysy, BbIpaxxatonlyto 3Hayenne nowurap- 
‘OHMYECKON (PyYHKIMM BHYTpH O6JIacTH uepes ee rpaHHUHBIe snauenna (2’) u mo- 
wrapmounueckyto dbyuKyuio [puna (2,5) 


Pl 
tame aN __ yy.) aAP-*-1G 
P—w,,= > \[are eat 


kR=0 


R 
aA* (U —U,,) 


< APG] ds. 


)rcioya cilelyer 
|U (x, y)— Upn(%, y)|< 


2 


<< D {lla —arvrares] [HZ ao] 
k=0 ie uD 
eel alYormorel'}. 6 
VHKIM ‘ : 
On (x,y) =|\ ae ds]", Dar (x,y) =[\ (AP-1G)ds] 
Ie Ez 


SIPePbIBHbI, CJIeAOBaTeJIbHO, OrpaHHyenb! B LV. [locrosHupie Kos(pdpullveHTh! Np 
THX (pyHKUMAX B (6) CTpeMATCA K HyJIO IPH BO3pPacTaHHH fl, YTO VM JOKAa3bIBaeT 
2opemy . 

| VMucrutyt MaTe€MaTHKH HW M€xXaHHKH Iloectymuso 


uM. B. VW. Pomanosckoro 17 V 1958 
AkalemMuu uayk Y3CCP 


IMTMPOBAHHAA JIMTEPATYPA 


1C. JI. Co60 eB, Hekoropbie npumMeneHuaA tbyHKUHOHAIbHOrO aHaH3a B MaTeMaTH- 
ckol (pusuke, JI., 1950. 7 W.H. Bex y a, Hosble merogp pelieHua SIMNTHYeECKHX ypaB- 
aH, M.—dJI., 1948. °% H. Metimaun, JJAH, 388, No 4, 275 (1941), *4C. Tl. Mux - 
uu, IIpambple MeTodbI B MaTeMaTuyecKol dusuKe, M.—JI., 1950. ® M. Nicolesco, 
es fonctions poliharmoniques, Paris, 1936. 
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HEKOTOPDBIE "OBLIME? TEOPEMbI O NMOBEJEHHM 'CHEKTPAJIbHbI! 
®YHKUWHWA AUbd>EPEHWMAJIBHbIX CHCTEM BTOPOFO TIOPAAKA 


M. C. KAU 


(ITpedcmaeaeno axademuxom C. JI. Coboneeoim 5 VI 1958) 


| 
| 


1. B sto cTaTbe MpHBOAATCA [Be TeOpeMbI 06 aCHMIITOTHYeCKOM nowe eH 
MIpH }—>-+ oo CHeKTpaJIbHbIX PyHKWWH AudpepenunabHOW CHCTeMbI 


— £(p () Ey) +92) 9) —M (2) y(X)=0 (0S <L <0 


yO)=n, p(x) ey (o)| =m, 


(i 


rye mun (m+ n?>0)— BellecTBeHHbIe KOHCTAHTbI;  — KOMIJIeKCHbIM nd 
pametp; p(x) >0, p(x) >On q(x) (0<x< L)— BemlecTBeHHbIe H3MepyMbi} 
(pyHKWHH Takue, 4TO pH s060M J € (0, L) 

1 l 


v! 4 { 

0<\p (dx <0, ee ax< OO," 14 (x) |dx <0, 
0 0) 0 

Hanomnum onpeesleHHe CieKTpaJIbHbIX (bykKuMH cucTempl (1). [lyeTb u(x; A) 


peluenne cucteMbl (1). O6osHaunm uepes M (x) dbyHKunto, ompeyesleHHYy!O paper 
CTBOM © 


WA) = \ oS) .ds: 


our 


- Kak ugBecTHo, HeyOpiBalollat dbyHKuMa t(A) =7t(h—O0) (-~waAce 
«(0) = 0) HaspIBaeTca ciekTpaJbuon PyuHkuueh cuctTemb (1), ecm 
qi BCAKOH m-u3MepHMoiH cbyHkumu f(x) (O<x<L), umeromeli M-cymmupy. 
eMbId KBaypaT Ha [0, L) wu OOpalitaromjeiicA Tox ecTBeHHO B HYJIb B eek | 
JIeBOH OKPeCTHOCTH TOUKH x = L, uMeeT MeCTO paBeHCTBO 


foe} 


Nomen aM(x)|" d= 0) hie) dM (x) (<0). 


2. HeyOpipatoulyio yHKuMIO (A) Oyyem oTHOcHTh K Ksaccy (Ky), ecu 
oHa onpefesena mph 1<)< oo (uuM Ha Coulee WMpoKOM MHOxecTBe), w (A)—>0 
WIM h—> -+ oo HW HaliqyTCa Takoe uNcIO y<.v HM JOcTaTOUHO GombIUOe UNCAC 


N>1, uto npx y>AS>N 
(a) 
mae es 


HeyOpipatonlyio cbyHkumio 6(A), onpegenenuyio mpa 1<’}<oo, Oyyem or. 
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HOCHTb K Kylaccy (Ky), ecu Haiigetca TaKas (byHKIMA @ (A) E(Ky), uTO 


OueBuHO, TO pH JO6OM nowoxwKHTebHOM y (Ky) C (Ky) 4 mpa poy 
(Ku) > (Ky), (Ku) > (Ky). 
 Kpome yucdepenumamuoii cucremp: (1) paccMoTpuM emje ogny qudipepexuu- 
AJIbHYIO CHCTeMy 


— £ (rote) £ w(x)) + doe) yx) —Moolx) (x) =0 OS x<Lp<00), 


(0) =, poles y(x) |_ = mo (2) 


0 


TOrO %e THMa, 4TO u cucTema (1). 
heopema J. Bc w== nese 0, 


ea, ime (3) 


x00 Po (x) a. x->0 Po (x) 


U XOMA Obl COHA CheKMpaabnNan PYHKYUA %%}(k) cucmemol (2) nNpuNadaseocum 


Kaaccy (Ky), mo Oana «boli cnekmpaancnoti gynKkyuu >(d) cucmemot (1) 
(u, cnredogamenoxo, cucmemol (2)) umeem mecmo pasercmeo 


i (CN) 
ae To (A) 


== Ia 


IIpupeyem mpumep. Ecum Lp = 00, my =0, my =n, 69(%) = Sx8, 
Po(x) = Rx*, go(x) =0 (0<x< Ly), rue S>0, R>0, B>—l ua<, 
TO WuddepentvasbHaa cucTrema (2) uMeeT eWHCTBCHHYIO CIeKTpaJIbHy!0 (pyHK- 
IMiO 7% (A), MpHyem t)(A) =O npn A<O, a npn ASO 


1—a @+1 _a+8- 
ap (BAH) be 
t,(h) = Sans (ie a+2R a—o+2(] — a) e—a42 T (G25) r F 


rye 


_ 641) : 
TO) SGC 2 2) Serr (4) (4) 


T(z) — ramMa-cbyHkuMa Siisepa. 
B+4 
B—a+t2 ioe 
Kylaccy (K,) 4, cmeqoBaTesbHO, Klaccy (K,). Takum o6pa30M, pH yka3aHHOM 
3ylecb BbIGOpe (pyHKUHM Po(X), Po(X) H go(x) HU UMCJIAa My cucTema (2) yyoBuJe- 

TBOPAeET YCuIOBMIO TeopeMbI. IlosTomy, ecw n=O, a 


Tak Kak <{l, To B 9TOM culy¥ae CyHKUNA t (A) NPHHaWexKUT 


lim-¢ (4) 2-8 =, LEAS) ata aa (¢ <-> Be> 1); (5) 


X—>0O 


TO JIA mHOOOM CnHeKTpasbHOH (byHKuHH cucTembI (1) HMeeT MecTO TIpH A—> -++0o 
ACHMNTOTHUeCKOe PaBeHCTBO 


MCrieie 
1—a peertle a+ @+1 
t(A) = —=n2S b- B—a+2p - B— p-at2 (J = a) B— pmaray (54 sie we ear it O (.e-=3} ; 


rye T (C) ompeyesmeHo paBercTBom (4). 
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TlonoxkuB, B uacTHOcTH, «=B=0 un R=S=1, nNonyuum, To a 
n= 12H 
lim. (x) "1 poe ihtp (x) ==4y 
x—>0O x>0 


wa mobo cnekrpampnol (byakimu (Ak) cucrempr (1) mpH —> --oo Meet; 
MeCTO ACHMMTOTHYeCKOe PaBeHCTBO | 


x(k) =2 VE +O. 


B curyyae, Korma p(x)==1 u p(x) =1 (OX xX < ov), MocmeqHee PaBeHCTBO} 
6blIO BrepBbie nomsyyeHo B. A. Mapuenko (°) H BrOcJe{CTBHH HeOJHOKPaTHO) 
yrourasoce (5,7). 

Jina Toro cmyyas, Kora n=O, uMeer MecTo ceqylollee mpeyoxkeHke, | 

Teopema 2. Iycmb n=Mm=0, mM=m=-«0, eoinoAHAIOMCA YCAOBUA| 
(3) wu xoma 601 0ONA CneKmpanoHan yHKYyUA %%)(d) cucmemp (2) npunad- 
Aencum kKaaccy (Ky) u, Kpome moezo, MYyHKYUA co (d), CBABAHHASA C to (h) paseH-| 
CM6OM ' 


A 


ad=\48 a>1), | 


g 


npunadasencum Kaaccy (Ky), a 


lim Xt * (A) o (A) < 00. | 


A>09 


Toeda Ons @caKkou cnekKmpanonolt d@ynKyuu (A) cucmemo (1) (u, caedo- 
eamenbHo, cucmemot (2)) umeem mecmo pasercméo | 


lim 2()/%(8) = 1, 


B Tom cayuae, Korga Lo = 00, My = m0, Ny =D, 09 (x) = Sx8, py (x) = 
= Rx* WH 4o(x)=0 (ON xX <L), rye SSO, R>O, B>—lu«<l, guo- 
Lerch aah cucTema (2) WMeeT eJ{MHCTBeEHHYIO CII€KTpaJIbHy!O (yHKIHIO 
Tp) (A): 

G—2a+3 


B-+1 a+] J—a oe 
TB, (A) = [spine ( aot Ae B—at2 tie (Z+5) aie? a (A > 0), 


rye 


1 2 
T,()=(€4+2) (043272 (+45) 
Cie 
JIerko BHJETh, TO B STOM Culyyae %, (Ah) YROBJETBOPAeT YCJIOBHIO TeopemBl 2, 
Ilostomy, ecu n=O 4 BbINONHAIOTCA ycoBHa (5), TO JA smO6OH cneK- 
TpaJIbHOH (yHKWMM 7(A) cucTembi (1) HMeeT MecTro mpH }—> + oo acumnToTuye- 
CKOe€ PaBeHCTBO 


B41 aa. 16 B—2a-+3 B—2043\ 
-0) =[SRim#(1 — ayes Jar, (GEE) are Anse) 


V0) 


3. Teopempt 1 un 2 o606mjaiorcH mM Ha Tor cwyuali, Korga 0 (x), a TCH 
1 , ee 
q(x), Po (x), Play 2 4 (x) CyTb OO0OleHHBIe npoHsBogubIe cbyHKUHit M (x), 
N (x), Q(x), Mo(x), No(x) u Qo(x) coorsercrBenno, rye cynKius My (x) 
(M(0) = 0) aBaneTcd HeyObiBaiomeli Ha [0, Lo); No(x) (N(0) = 0) — nenpe- 
PBIBHOH HM MOHOTOHHO Bospactatouleh Ha [0, Lo); Qo(x) — BemlecTBeHHOl u 
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HMeIOIeH OTpaHWueHHoe U3MeHeHHe Ha KayK JOM oTpesKe {0,4}, rae O<. 7 < Ey, 

a dynkumn M(x), N(x) u Q(x) yyoBnerBopstoT aHanormuHEmM YCJIOBHAM Ha 

[0, L). IIpu stom ny xHo JonOmHNTeNbHO MOOKUTS, uTo M (x) > M(+ 0) = M (0) 

HM Mo (x) > Mo(+ 0) = M (0) npu x>0, uw ycnosua (3) 3amenuTs ycnoBnaMn 
M (x) — M (s) N (x) — N (s) 


HUGE Sy deze ae One (9) 


B Takom Bue tTeopemp 1 u 2 aBasoTca oG6o6uleHuaMH WOKa3aHHbIxX paHee 
aBTOPOM lipejioxKeHul (cM. (1), Teopempt 3 u 4). B stom smerKo y6equrTecas, 
€cJIM MIPHMeHHTb B TaKOM OOOOUeHHOM Bue Teopemp! 1 u 2 K cmyyalo, Kora 
Mo (x) = (B+ 1)4x8+1 w No (x) = x. 

Teopemp! 1 u 2 yonyckator u Jambuelimee o606mujeHue. Tak, ecru yculo- 
BHA (6) He BbINOJIHAIOTCA, HO Ha JOcTaTouHO Majom oTpe3Ke [0,6] Halijercs 
MOHOTOHHad Helpepbipnad (byHKunA x(t) Takad, 4TO 


_ M(x (0) —M (x(n) _ Nx W)—N&W) _ 
Dae ae car ae amines ay RSE ee ea 


TO IIpPH COXpaHeHHH BCeX IIpO4“HX YCJIOBMH HMCIOT MeCTO YTBep»xXeHHA TeOopeM 
Pu, 2. 

IIpu qoKasatenbcTBe npeoxweHvli, MOMeLeHHbIX B HacTomMeli cTaTEe, 
(Obl ucnOb30BaHbI paboTE M. T. Kpeiina (?,3), B KOTOpbIX IpMBOAUTCHA onU- 
CaHWe MHOXKeCTBa CIeKTPaJIbHbIX PyHKUMH WudPepeHuMaIbHbIX CHCTeM BTOPOrO 
Nopsyka, W Offa OOulad TayOepoBa Teopema B. WM. Kopex6stoma (*). 


Hsmawuipckul rocyapCTBeHHbIli Tloctynrio0 
mefaroruyeckuli HHCTHTYT 5 Ill 1958 
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MATEMATHKA 


| 
M. A. KPACHOCEJIbCKUH u E. MW. MWYCTbIJIBHHK 


MCNOJIbSOBAHHE JIPOBHbIX CTEMEHEHM ONEPATOPOB 
NPH W3Y4EHHM PATOB ®YPbE 
M10 COBCTBEHHbIM ®YHKUMAM JM®PEPEHILMAJIBHbIX 
ONEPATOPOB 


(ITpedcmaeaeno akxademuxom C. JI. Co6oaeeoim 5 VI 1958) 


B mocs1eqHue Foxbl yCuJIMJICA MHTepec K HCCIeOBaHHIO pAOB Dypbe 0 Cco6- | 
CTBCHHBIM (pyHKWUMAM OnepaTopa Jlaniaca u Apyrux AuddepenunaJbubIx OMepa- 
TOpoB (cM., Hampumep, (‘~°) wu umetoulyioca TaM OuOsuorpaduto). M3yyanucb 
BOMpPOCbI 06 YCIOBHAX Pa3/IOXKUMOCTH B PABHOMEPHO CXOAAMIMECA PAMbI, O OBICT- | 
poTe CXOJMMOCTH 3THX PANOB, O MPHMeHHMOCTH MeTOJa Dypbe Kk peUIeHHio Kpae- | 
BbIX 3a]]au, O MOWICHHOM uddpepeHUMpoBaHHH PAOB UT. J. 

K cCOBepmieHHO TIpOCTHIM HM MpO3pauHbIM, KaK HAM KaxKeTCH, OTBeETAM Ha pay 
Me€peUYHCJICHHbIX BOMPOCOB MpHBOAAT COOOpaxkeHHA, HCHOb3YIOULHe OTPULAaTeJIb- 
HbIe WPOOHHIe CTeneHu AuddepenuUvaJIbHbIX ONepaTopoB. Bce TpyAHOCTH OKa3bI- 
BalOoTCA CBeCHHbIMH K BbIACHCHHIO TOO, H3 KaKMX B KakHe (PPYHKIMMOHAJIbHbIC 
MpOcTpaHcTBa AeHCTBYIOT OTPHIMAaTeIbHbIe CTEMCHH OMepaTOpoB, a 3TO WIA KOH- 
KpeTHBIX AudpepeHuUMaJIbHbIX OMepaTOPOB NO CyueCTBY H3BeCTHO. OTMeTHM, TO 
B OIM3KOH CUTYyalluu ApoOOHble CTeneHu OMepaTOPOB ObIIM HCMOJIb30BaHbI B TeO- 
PHU HeJIMHeHHBIX HHTerpaJbHbIX ypaBHeHHH (+), B TeopuH mMapabomMuecKux 
ypaBHenul (°). 

1. Hycrb T — nosioxKuTesbHO-onpeyesIeHHbIM CaMOCOMpAKeHHbIN OnepaTop 
B THJIbOepToBoM mpocTpancTBe H, MMeIOWHH BIOJIHe HelmpepbiBHbIM OOpaTuHblii. | 
CoOcTBeHHble 3HaveHHA HW (PyHKUMH ONepaTopa T O603HauMM Yepes h; HU; : Tu; = 
= juz; yepes Q, — oOnactu ompeyenenua onepatopop T* (« > 0). 

Teopema 1. Ilycme onepamop T~* deticmeyem uz H 6 HeKOMOpoe Npo- 
cmpaxcmeo E CH u seasemca nenpepoleneim onepamopom. Ilycme f € Qa... 
(y > 0). Toeda pad Pypoe | 


(fF, U1) Uy + (fe) det... + (f,Un)uat... (1) 


exodumcna K f no Hopme npocmpaxcmea E, npuuem Ooicmpoma cxodOumocmu 
xapakmepusyemca ouenkoti 


=O (Gn *), 


. 


\F—2 (f, Ue) Ue 


as | 


20€ An — HaUMeHOWUee UZ UUCEA Anyi, Anta, - 


YtTBep»KJeHHe TeopeMbI MOUTH oueBHAHO. Tak Kak f €Q,4,, To f = T° *g 
rye g €H. Ilostomy 


> | 


n © le 
FD Gude |p <7 Ive ax” | SY gua] 
i=1 é=n+1 
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Paget (1) cxoqatca kK f npH m06oii TI€peCTaHOBKe UJIEHOB; OSTOMY B CuJIy- 
uae, Kora E — mpocrpanctso C HenpeppiBubix (bynkuuii, pag (1) cxogqurca 
K / He TOMbKO paBHOMepHO, HO H aOcomIOTHO. SaMeTHM, YTO Gn = dn + 1, ecm 
; 3aHYMepoOBaHbl B eCTeECTBEHHOM NopsyKe BO3pacTaHHa. 

2. HanOouee cumpubie crleqcTBHA 06 a6comoTHOi u paBHOMepHOi CxOJUMO- 
cTH paqoB Dypbe no OpTOHOpMHpOBaHHLIM COOCTBeHHBIM (PYHKILMAM UW; KOHKpeT- 
HbIX ONepaTopoB 7 MO?KHO MOJIYYHTb, eCJIM 3HaTb, KakHe HaMMeHbIUMe OTPHILa- 
TeJIbHbIe CTeMeHH OnepaTopa 7 yelicrByot u3 L? B C. Bonpoc 06 oTpuiaresb- 
HBIX Ie JIbIX CTeMeHAX ONepaTopoB, jelicTByomHx uz L? BC, mpocTo peulaerca 
Ha Oase Teopem C. JI. Co6ouesa (*) 06 oneparopax Tula moreHt{vaa, ecu 
W3BeCTHbI OCOOeHHOCTH *byHKuMH Tpuna onepatopa T. Jia cayuaa ApoOubix 
eTeleHeH BO MHOrHX CJlyuaaxX OTBeT JJaeT TeOpeMa, B OCHOBHO! cBoelt uacTH 
BbITeKalollad H3 TeopeM 06 ONepaTopax THMa NOTeHI{Masla H HeKOTOPbIX TeopeM 
O pacilenseHHa onepaTopos (*). 

Teopema 2. I/ycmo cummempuueckoe nonootumeabHo-onpedenennoe sO po 
K (P,Q) (P, Q€G, G—samknymaa oepanuuennaa o62acme npocmpancmea 
N usmepenuti) yooeremeopaem nepasencmey |K(P,Q)|<Mr- (P,Q€EG), 
20e /,N<K<N. ITycme 


Ag (P) =\ K(P, Q)¢(Q) dQ. 


G 


ITycmb %& = N/2(N —)d). Toeda npu «>% onepamop A® deticmeyem us 
L® @ npocmpaxcmeo ocepanuuennox yHKuyutli u enoane Henpepwleen (ecau cob- 
cmeennole MynkyuU AOpa Henpepolenol, mo A* npu a> a Oelicmeyem us 
L? @ C u 6noane nenpepoleer). Onepamop A™ deticmeyem us L®? 6 awboe L? 
u enoane HenpepoleeH. TTpu x«<a% onepamop A Oeticmeyem us L? 6 KaoKdoe 


ede) p< Waa “ enoane nenpepoicen. 

Tlo-Buqumomy, Teopema 2 BepHa Hw upH A>?1/, N. ia pala KOHKpeTHBIX CJly- 
yYaeB 3TO MOXKET ObITb MOKA3aHO COBCeM MIPOCTO, eCJIH OObEIMHUTb pe3YJIbTATHI 
B. A. Mapua 0 zpo6upix creneHax onepatopa Jlamiaca c 3aMeuaTeJIbHbIMH He- 
paBenctBamu Talinua 0 2poOubIx cTreneHsax onepaTopos (1). 

OrmetuM, 4uTO HeKoTopple Teopempr B. A. Mnbuna 06 orpuaTebHbix po6- 
HbIX CTemeHAX OMepaTopa Jlamaca ABJIAIOTCA, B CBOIO OVepeb, CeACTBHAMH 
TeOpeMbI 2. 

Ecau u3BecTHbl ocoGeHHocTu dbyHkuHH [puna onepatopa 7, To Bompoc 06 
yCJIOBHAX PaBHOMepHOH UU aOcOJIOTHOM cxOuMOocTH payoB Dypbe pemiaerca 
o6bequHeHHeM Teopem | u 2. YcuOBNA pa3zJIO%KHMOCTH IPH 9TOM (POpMyIMp yroTCA 
B TepMHHAaX MpHHasexuoctTu f OOacTH ONpeseeHHA HeEKOTOPOH CTemeHH ome- 
patopa 7. Uro6pi novlyauTb U3 H310%KeHHIX COOOpaxenuli Teopempl O. A. Jla- 
TepKeHcKol (!) H HeKOTOpHIe Govlee CuIbHBIe Teopemp! B. A. Mnbuna, Mocratou- 
HO YYECTh, ITO OOMACTh ONpeAeeHHA KOPHA KBapaTHOroO us OnepaTopa Jlaniaca 
copnayaet c W} B cayyae BTOpoli HM TpeTbeli KpaeBbIX 3aay H C MHOXECTBOM 
Tex dbyHkuni us W 5, KOTOpple YAOBJeETBOpAIOT KpaeBOMY YCJIOBHIO B Cuyyae 
mepBol kKpaeBolH 3aaun. 

3. Teopema 3. I]ycmb camoconpascennoli nozoscumeAbHO-onpederennolti 


e L” onepamop A Oeticmeyem us L? 6 C u nenpepolser. Toeda onepamop 
2 
a o 2 p 
A*, 0<a< 1, Oeticmeyem uz L* @ L", ede RS rrp Ecau nptt amom 
onepamop A enoaxe HenpepoleeH, mo u A®* Kak onepamop, Oeticmeyroutl us 


L’ @ L”, enoane Henpepoleen. 
Ilycme A Oeticmeyem us L? @ Lh, 20e Po>2, u HNenpepoieen. Toeda 
onepamop A*, 0<a<l, Oeticmeyem us 1g 6 ale COG. Dy [eh Du 


2Po e A * Ecau npu amom one- 
Si (1 =e a) pPo+ Oyen Apudem | A Wess ~< (|| Dee) : Pp 
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a 
pamop A 6noane HenpepoleeX, MO BnoAKe Henpepblenol U Onepamopel A’, 


Oeticmeyroupue us L* @ L?. 

Ornocamjasica K aOcTpaKTHbIM OMepaTopaM TeopeMa 3 ABJIAeTCH YCHJICHHEM 
pesyJIbTaTOB, MOJYYeHHbIX paHee OAHHM u3 aBTopos (*). OTHOCcHTesbHO MpocToe 
WOKa3aTebCTBO TeopeMbI 3 TosyueHO Ha Oa3e u3BecTHO Teopembl M. Pucca 
O MorapHdMHYeCKOM BbINYKJIOCTH HOPMbl OlepaTOpoB, AeMCTBYIOWLMX B MpocTpaH- 


crpax JL’, w HeKOTOpbIX oOeHOK u3 (7). YnomaHyTad TeopemMa Pucca m03B0- 
JIHeT U3 TeOpeMbI 3 CleaTb BbIBOA O TOM, KYJa JeMCTBYIOT NPOAOJKeHHBIe 0 


HelpepbIBHOCTH OepaTopbl A” Ha HeKOTOpble MpoctpaHcTBa L’, rye q < 2. 

4. 3aqaya 0 moueHHOM yuddepenttupoBanun payoB Dypbe Tak»xKe pellaeTcA 
mpocro (6e3 OMeHOK Jd MpoMsBOAHEIX cbyHkunH puna), ecm UWCMO/b30BaTb 
NOHATHE MOJYHHEHHOCTH OJHOrO ONepaTopa ApOOHOH creneHH BTroporo. Bompoc 
06 YCJIOBHAX NOJUHHeHHOCTH, KaK ObIIO BbIncHeHo C. I. Kpeituom, II. E. Co- 
6ouIeBCKHM H OJHHM H3 aBTOPOB, urpaeT BaxKHYIO POJIb B TeOPHH JIMHeMHbIX U 
HeJIMHCHHBIX NapaOowMyecKUX ypaBHeHHi. 


Yepes D” nuke oGosHayaloTcA onepaTopbl juddepenuMpoBaHuA m-ro Mo- 
payqka (B cmpicyie C. JI. Co6ouesa). 


: k 8 
Teopema 4. IITycmo nexomopeiti onepamop D” noduuxen onepamopy T 
6 MOM CMobICAe, 4mMo 


||D*T*e||-<Ollelly (EH). (2) 


Ilycmo f € Qes+y. Toeda «x pady (1) mootHo nowreHHo NpumeHumMb Onepamop 


D* (moowHo nownenno npodugpepenyupoeame pad k pas), npurem noay4ex- 
Holli pnd OyOem cxodumoca no Hopme E; O6olcmpoma cxodumocmu xapaKme- 
pusyemca HepaeeHcmeom 


| Bias » (fF, u2) D*u; ll. == Oj (au): 


Ecum E —npoctrpanctso C HenpepbiBHbIxX (yHKIWi, TO Teopema 4 jaeT 
YCJIOBHA PaBHOMepHOM HM aOcOJOTHOK CXOJMMOCTH (BO BCeH 3aMKHYTOH OOsacTH!) 
MOWIeHHO TpodudpepeHUHpOBaHHbIX pAOB Dypse. 

B cusly Teopem BJlowKeHHA C. JI. Co6omepa id BbINOJHeEHHA ycsIoBuA (2), 

N+1 
rye E — sto C, JOcTaTouHo, UTCObI BbINOJIHAJIMCb HepaBeHCTBa || pl a J+8p—py 
<6||¢|lz:. Tpumesutestpuo kK jucdepeHuuabHbIM onepatopam T Bompoc 06 
YCJIOBHAX MOQYMHEHHOCTH BHa (2) HeaBHO MpakTHyeCKH MOJIHOCTbIO pelleH 
B, IJ. Payurko u C. I. Kpettom (1°), koropbie oTmpaBsiaviucb OT ycnoBHit noJ- 
UMHEHHOCTH aOCTPaKTHbIX OMepaTOpoB, YCTaHOBJIeHHbIX paHee C. IT. Kpeiinom u 
II. E. Co6onesckum B (8). 

Ycsosnsa u3 (°) yqoOuo cbopmyiMpoBaTb B cJlejylomel cbopme. 

Teopema 5. Ilycme T —camoconpasennoitl nonrootumeavHo-onpedenen- 
Holt onepamop. Ymobo. OonyckKarowuli 3samolKanue onepamop T, 6a noduu- 
Hen 6cem onepamopam T": B> Bo > 0 (| Ti ||XK(8) || Te || npu ~€Qz), Heob- 
xOOUMO U OoCMAaMOLHO, 4MOOHbL BLINOAHAACCH HEpaseHcmeo 


|| Ta lle < KiB) | Tell’ el P(e E Qe, B>By). (3) 
HeoOxogumoctb ycuiopua (3) BbITeKaeT H3 MpocToro HepaBeHcTBa 
| To lla < Te lle llr’, 
YCTaHOBJIeHHOrO paHee OJHHM H3 aBTOPOB B CBA3H C 3ajayell oO pacilenenun 


JiMHelHoro OnepaTopa (*). 
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5. M3noxennbie coo6paxkenia MpHMeHHMBI TIpH OOocHOBanNnH MeToya Dypbe 


| pelenHaA MapaOounueckux uM runep6ojMueckux ypaBHeHuit. Paccmorpum, nanpu- 
Mep, 3ajlauy 


ull +Tx(t)=f(t), «(0)=¢, x (0) = bo, (4) 


Pye Ts Kak HM BbIIe, MlOJIOXKUTEJIbHO-ONpe fe JICHHbIM onepaTop, MMeIOULU BOJIHeE 


 HerpepbiBHbIM OOpaTHbIi, jelicrByioumii B H. Pemenue s3agqaun (4) moxKHO 
| 3almvicaTb B Bue 


t 
% (t) = cos (Tt) g + T—" sin (Tt) by + igh sin (T?t = Tr) f (x) ds. | (5) 


0 


Bonpoc 0 cxoqumoctu mMeToya Mypbe copnayaer c BOMpOcoM O CxoquMOCTH 
OOBTHBIX pas1oxKeHHH B paX Oypbe syuKunit (5). [na uccneqoBanus aTUX ps- 
OB (HM PAMOB, NONYYeHHEIX MOWICHHBIM AudpepenitupoBanHuemM MO mpocTpaH- 
CTBCHHBIM KOOPJ\HHAaTaM HIM M10 ¢) IpPHMeCHHMbI paccyxKeHuA, KOTOPHIe PHBE 

Kk Teopemam | u 4. Ecau, Hanpumep, onepatop T~¢ qeficrsyer u3 H B C, To qa 
paBHOMepHOH uv aOcouOTHOH CxOuMOCTH MeTOa Dypbe NOcTaTOUHO, YTOOHI 3Ha- 
ueHua yHkiunu (5) npnHaqexatn Q,; sTO OyfeT BHINOMHEHO, ecIN 9 CQ,, 
PEQ,—),, f(t) € Qey,. AHanormuHO (bopMysupyroTca yCOBUA CXOAMMOCTH ps- 
OB, MOJYYeCHHbIX MOWICHHbIM udPepeHWHpOBaHHeM, H YKa3bIBalOTCA OIMeCHKU 
ObICTPOTHI CXOJHMOCTH. 3a HeOCTaTKOM MECTA MBI HE MIPUBOAHM TOUHBIX opmy- 
JIMPpOBOK COOTBETCTBYIOWIUX TeOPeM. 

OnucaHHasl CxeMa HeMeJJICHHO NpHBosHT K Teopemam O. A. JlaqpnKencKoli u 
B. A. Mapua 0 cxogqumoctn Metoya Dypbe Aa runepOomuyeckux ypaBHeHUl C 
omepatopom Jlanmaca. AHaslorMuHbie TEOpeMbI YCTAHABJMBAIOTCA H WIA ypaBHe- 
HHH Cc Apyrumn AuddepenuuabHbIMU ONepaTopaMn. 

6. Bowee c10xKHbIM BOMpOCOM, 4eM aOcOJIOTHaA CXOAMMOCTb psa Dyppe, 
ABJIACTCA BOMNPOC O paBHOMepHOH YCJIOBHOH CxoqumocTH. TOHKHe TeEOpeMbI B 9TOM 
HanpaBJeHuu Opin nowyuenni B. M. Jleputanom (°) u B. A. Wabuupm (°). Moury- 
UHTb AaHAJIOHUHbIe TEOPeMbI OlepaTOPHbIMU COOOpaxKeHHAMH MOKA He yJlaJlOcb. 
STO MOXKHO ObWIO Obl ChewaTb, ecu Obl OblIH peWieHbI WBe TpyAHbIe 3ayauu. 


Bo-nepBbixX, HY2XHO 3HaTb, KaKasl MHHMMasibHad cTemeHb JT” oneparopa T 


neictsyer w3 L’, rye p>>2, B mpocrpanctBo C. Bo-Bropbix, HYy2KHO 3HAaTb, 
NIpH KaKMX MHHWMAaJIbHBIX OrpaHHueHHaAx psy (1) cxoqurca K f MO HOpMe mpo- 


crpauctsa L’, rge p> 2. OOpequnenve 9THX yCIOBHH JacT TeopeMbl O paB- 
HOMepHOli CxoyuMocTH pala Dyppe :yHKunu T “f (cxogumoctb K f pajoB 
B L? mpa mepecraHoBke MOxKeT HapyllHTbCA — OTCcIofa CileqyeT, UTO MIA pANa 
@yppe cbynkuun T “f MoxKHO TapaHTHpOBaTb JIMIIb YCJIOBHY!O Cxoj{MMocT»!). 
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Jloxnagmn Akajemunu nwayk CCCP 
1958. Tom 122, Ne 6 


MATEMATHKA 


A. H. TIEPOB 
O ABYXTOUEYUHON KPAEBOHM 3AJ/AUE 
(ITpedcmaeaeno akademuxom IT. C. Aaexcaxdpoeoim 9 VI 1958) 


Mccnenyerca 3afaua 0 pemieHuax JudpepenWnabHOrO ypaBHeHHA 


y=f(%,y,9'), (1) 
YOBJICETBOPAIOUINX KPaeBbIM YCJIOBHAM 
y(a)y=y()=0 (a<b). (2) 


K yka3aHHO 3ayaue OUeBHAHbIM OOPa30M CBOAHTCH BOMpOC O pelieHHAX ypaB- 
HeHua (1), Mpoxosamux Yepes [Be 3aaHHble TOUKH. 

Kpaespaa 3ayaua (1)—(2) uccenoBaacb eure C. H. Bepuuirefiuom ('), KoTo- 
pbilii yKa3aJI MepBbIe YCOBHA CYN[CCTBOBaHHA MW CMMHCTBCHHOCTH pelleHHa STOH 
gajaun. M3 janbHelmux ucceqOBaHu OTMeTHM paOoTpI (7°). B stux pa6oTax 
ObIIH WaHbI Wpyrue TeopeMb!l CyuleCTBOBaHHA MW eAMHCTBeHHOCTH. Tammepmireli- 
Hom (°) uM. A. KpacnoceapcKun (°) 6biuIH yKa3aHbl HEKOTOPbIe YCJIOBHA, IPH KO- 
TOpbIx 3afaua (1)—(2) umeeT HeeqHHCTBeEHHOe pemleHue. 

Huxe mpelaraioTca HOBbIe TEOPeMbl CYU[eCCTBOBAHHA, TEOPeMbI eJ,MHCTBeH- 
HOCTH H TeOpeMbI HeeMHCTBeHHOCcTH. JIA HEKOTOPHIX CTyYaeB, Kora peweHne 
He€€MHCTBCHHO, HaleHbI OL€HKH CHH3Y YHCJa pewIeHHH HU U3Y4eHbI HEKOTOPHIe 
CBOHCTBA 9THX pelllieHHi. 

1. Uepes D Huxe o603HayaeTCA OONACTh AK X<Kb,—oo < y, y’< + oo. Bo 
Bcel CTaTbe mpemnosaraetca, uTo f(x, y, y’) HenpeppiBHa B D. 

Yepes a; (x, y, y’) (i = 1, 2) o603HauaioTca HempepHIBHEIe B D dyHKunH, 
yHOBMeTBOpsAioMMe yeoBuio JIunuinia : 


|o: (5 Yay Ys) — He (%, Yos Y2)< Ll y1— yo] +! yi — 921) 
HW OONaAalollHe CBOHCTBOM MOJIOXKUTEIbHOH OLHOPOMHOCTH: 
aj (x, ty, ty’) = ta (x,y, y') (t>0). 
Teopema 1. JIycmo f(x,y, y’) yOoeraemeopsem Hepaeencmeam 
Px yy )>ua(x yy’) +Bi(x) npu y>0, 
P(t 4 Y')<\a2(%,Y, y’) + Ba(x) npu y <0, 


20e %; (x, Y,y’) onpedenenol 6oltue, a 8; (x) cymmupyemol Ha [a, Bb). 
ITycmo ypaenexue 


Ww = Ob; (x5 u, u’) 


npu i= 1 o6nadaem noaootumenonoim Ha [a,b] peweruem, a npu i = 2 o6aa- 
Oaem ompuyamerotolm Ha [a,b] pewexuem. 
Tozda Kpaesan 3adaua (1) — (2) umeem no Kpatinet mepe odHO pewenue. 
MoxkHo TloKasaTb, 4TO TIpH CrielHabHOM BbIGope dyHKunt «; (x,y, y’) U3 
STOM TEOPeMbI BbITeKAaIOT YTBeprKeHHA, OWM3KHe K NOMyYeHHEIM B (3°, 9, 7, 8), 
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2. Henpeppipnyio ua [a, b] bynKimo a(x) OyqeM HaspIBaTD peryJapuHod, 
eCJlH ypaBHeHHue 


y" =alx)y (3) 


‘He WMeeT OTJIMUHbIX OT HyseBoro pemieHnii, YAOBJIETBOPAIOWHX KPaeBbIM ycJIO- 
BHM (2). ByjeM ropoputb, uTo perysapnaa cbyuKuua a(x) umMeer nHeKc Rk, 
(CCI pellienhe ypaBHeHud (3), yOBeTBOpsIoulee HavaJIbHOMy YCJIOBHIO 


y(a)=0, y'(a)=1, (4) 
‘Meet k nyvieH ua uuTepsasie (a, b). 
PeryJlapHble (byHKWHH OOpasyloT B MpocTpancTBe HempepbiBHbIx ua [a, b] 


yHKUMM OTKPbITCe MHOxKecTBO G, pacmajlaiolleecd Ha CUeTHOe YNCIO CBASHBIX 
KOMMOHeEHT Gy. Karkyad KOMMOHeHTa Gp IPH 9TOM COCTOHT H3 BCeX peryJIAPHbIX 


“bynkunit ofHOro HM Toro Ke uHYekca k (k=0,1,2,...). Kommonenta Gy BBI- 


‘TWykJla, OCTaJIbHbIe HeBbIITYKJIBI. 
Hs Ksaccnyeckux Teopem [Irypma BpireKkaeT, uTO KOMMOHeHTa’ Gy BMecTe 
C KaxkOH PyHKuveH Qy(x) cojlep2xkuT Bce Takve (pyHKIIHN a(x), uTO 


A(x) < a(x) (a<x< 6). (5) 
Orctoya BbiTeKaeT, 4TO a(x) € Go, ec 
2 
=Goar <2(%). (6) 
-Komnoueuts! Gy (k = 1,2,...) oOsayjaior TeM CBOMCTBOM, 4TO M3 HepaBeHcTB 
dn (x) <a(x)<ap(x) @<x<d), (7) 


Pye p(x), ae(x)€ Ge, BorreKaeT, uTO a(x) € Gz. Mostomy a(x) € Gz, ecan 


1)2 12 hea? 
— <0) <— paar: (8) 


TloquepkHeM, uTO He Karkjad CyHKWMA “U3 Gz YAOBJeETBOpAeT HepaBeHcrTBy (8). 
Teopema 2. ITycmo f (x, y, y’) yooeremeopsaem @ D nepasencmey 


sign y-f (x,y, Y") > ao (x)| ¥| + Bo (*), (9) 


20€ Ay (X)E Go, Bo(x) cymmupyema na [a,b], uau Hepasencmeam 
a (x)|y| + B(x) <signy-f% y, 9) <ae(*)j 9] +8 (x), (10) 


20€ Ap (x) U a(x) npuNadsescam oOHOt U moti sce KoMnoHeNMe Gz, a B(x), 
B* (x) cymmupyemo. na [a, db). Lary 
Tozda Kpaeean 3adaua (1) —(2) umeem no Kpatineti mepe oOHO peulenue. 
Tleppoe yrsepxxjjeHHe TeopeMbl (Koja BbINOJIHeHO ycvJloBHe (9)) BbITeKaeT H3 
Teopembi 1. Cayuali, Korga BbIMoHeHO ycsopue (10), TpeOyer crelMabHoro 
JOKasaTeJIbCTBa. 


Ecau f (x, y, y’)= f(x,y), To yeuosue (9), B KoTOpoM B(x) orpaHnuena, 
MOXKHO 3allHcaTb B Ooslee MpocToH dopme 
dg (x) <P ED (a(x) € Gos | y| > Mo), (11) 


a ycsiopue (10), B KoTopom B(x), 8" (x) orpaHHyeHtI, —B dopme 


a(x) <MED <ai(x) (au (x) ae () Ges |y|> Mo), (12) 


rye M,)— HekoTopad NocTosHHas. 
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B YaACTHOCTH, JIA CYULECTBOBAHHA pelueHHA KpaeBou 3afauu 


y"=T(x,y), y@=y()=9 (13) 


ocTaTouxHo, uTo6pr f (x,y) yAOBJeTBOpAsa OJJHOMy H3 HepaBeHCTB 


ae (EE mss < OKG ghey, (14) 
k + 1)? 1? es . 
A 4 le ee (yi>My), (18) 


rye € —HeEKOTOPOe MOJIOXKUTeJIbHOe UYHCJIO. 

3. Yka3aHHble BbIWIe YCJIOBHA CYUIeECTBOBAaHHA pelleHHA KpaeBoH 3aauH 
{1)—(2) HocsT, mo cymlecrBy, xapakTep orpaHuueHHli Ha moBeyenne f (x, y, y’) 
JIMIUb «Ha OeCKOHEYHOCTH». ITO OcObeHHO ACHO Mp paccMoTpeHHA KpaeBou 3aauH 
(13) npa ycuosuax (11) umm (12). Tlostomy B ycioBuax Teopem 1 u 2 peltie- 
HHe, KaK MpaBHJlO, He equHcTBeHHO. IIpuBejemM ycvIoBue eMHCTBEHHOCTH JIA Kpae- 
BOH 3aauu 


y= plx)y’ +i y), yla=ye)=9. (16) 


Teopema 3. Ilycmo p(x) u f(x,y) Henpepoleno Ougdepenyupyemot 6 D 
u yooeremeopsiom OOHOMY US NepaseHcmeée 


Oy (x) < Fy (x, Y) — Yop’ (x) + ap? (x), (17) 
20€ Ay (x) Go, uau 
Gel 4) Soul, Sal) ao VoD oe aD Gale, (18) 


20e€ az (x), ay (Caen ers 

Toeda Kpaegan 3adaua (16) umeem ne Oonee OOHO2O peweHusA. 

Ilycth p(x)==0. Torga cyulecTBoBaHNe pellieHHa KpaeBoHw s3agaun (13) 
B YCJIOBHAX TeopeMbI 3 BbITeKaeT H3 TeopeMbI 2. Takum oOpa30M, JIA CyllecT- 
BOBaHHA HM CJMHCTBEHHOCTH pelieHHaA KpaeBoli 3ayjauM (13) ocraTouHO, U4TOObI 
6bIJIO BbIMOJIHEHO OHO 3 HepaBeHCcTB 


Bol) chy 8 Ym Col) © Gas (19) 
an (x) <fy(%, y)<ae(x) (Ge (x), ae (x) € Gi). (20) 


Tua cayuasd HempeppiBHoH f) (x, y) ycmoBue (19) coqepxuT ycuoBne TeopemEt 


IIuxapa ('°) (cm. (*)) cyujecTBOBaHHA H CAMHCTBEHHOCTH pemeHHA 3aqauu (13) 
(IIukap mpegnoviaraa, uTo li (x, y) OrpaHuueHa HM NOJO*KUTeIbHA). 


4, JlonycTum Tenepb, 4To OHO pemenue 3azaun (1)—(2) usBecruo. Bes orpa- 
HHYeCHHA OOWIHOCTH MOXKHO CUHTATb, YTO H3BECTHO HYJICBOe pellieHHe, T. e. 
/(x,0,0)=0. Syecb MbI ykaxKeM YCJIOBHA CYU[eCTBOBaHUA HEHYJICBBIX peLIeHHii 
gajaun (1)—(2). 

Byem ropoputb, uTo f (x, y, y’) YROBMeETBOPAeT Ha OecKo- 
HeEYHOCTH O0-yC 108410, CCH OHA YOBMETBOPAeT yCOBHAM Teopempl | 
(B 4aCTHOCTH, YOBNeTBOpseT ycoBHIo (9) Teopemp! 2). Byem rosoputTh, uTo 
(xy, y)yROBNMeETBOPAeT HA GeckKoHeUHOCTH kycCAOBUIO 
k=1, 2, ...), ecm BprnomHeHO ycoBue (10). 

Byem ropoputp, ato f(x, y, y’) yRoBneTBOpAeT B Hy wae l-yc- 
NoBuUut, ecu f (x, 0,0) = 0, ecru T(x, y, y E HeMpepbIBHO Ludpepenuupyema 
no y, y’ B OOMacTH A<XK<D, eculH pemleHne ypaB- 
HeHHA 


iu" =f (00,0) de ONO (21) 
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/AOBIETBOPAIOMLee HAvYaJIbHOMY yCIOBuIO u(a) = 0, w'(a) = 1, uMmeer B uHTep- 
same (a, 6) poBHo / Hyseli, mpuyem u(b) = 0. 

Teopema 4. ITycmo dynxyus f (x, y, y’) yOoeremeopsem Ha becKoneuHo- 
mu k-ycroeuio, a @ nye YyOosremeopsem l-ycaoeuto. ITycmb k tle 

Tozda sadaua (1) (2) umeem pewenus, omauunole om HYAeGozo; 4UCAO HeHY Ne- 
olx peuleHull He MenHee, vem 2|k — |; KaocOomy j = 1,...,|k — 1! coomeemcmey- 
9m no KpauHel Mepe Cea pewenun, UMeLUX 6 UnMepease (a, b) mouHO m —j 
ynell, ede m = max{k, 1}. 

Ilycrb, Hampumep, BpinmomHeHo ycmoBue (9). Tlyctrs f (x, 0, 0) = 
=f',,(x,0,0) = 0, fi, (x,0,0) = a (2 —noctosuuas). Torga u3 Teopempr 4 BrireKaer, 
TO TIpHu 


io (+ 1)?x? [2-2 


b—ae S*<— Gap ) 


(paepax sayaua (1) —(2) umeer He meuee, vem 2/ pasMUHbIX HEHY/eBbIX pemenui. 
3 OIMS3KUX YCJIOBUAX 9Ta 3aflaya paccmaTpuBasacb M. A. KpacnocempcKum (5), 
[3 P€3yJIbTaTOB KOTOPOYO BbITeKaeT JIMUIb, UTO HEHYJICBbIC PeELIeCHHA CYUeECTBY- 
oT, ECJIM BBIMOJIHEHO yculoBHe (22), B koTOpoM J HeyeTHO, MpHyeM MeTOR, MpuMe- 
(eHHIM B (°), He JaeT OWCHKH YMCA HEHYJIEBbIX PelIeHHit. 

ABTOp NO/b3yeTCA CLY4UaeM BbIPasUTb CepAeuHyio OsaromapHocts M. A. Kpac- 
|OCEJIbCKOMY 34 COBeTHI H MOMOMLb, OKa3aHHy!0 pH HaMvCaHHu 3aMeTKH. 


Boponexkckui rocy japcTBeHHbIli Tloctynuuio 
y HHBepcuTer 10 V 1958 
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Jloxxagn Akagemuu nayx CCCP 
1958. Tom 122, Ne 6 


MATEMATHKA 


A. A. MOB3HEP u HW. B. CYXAPEBCKHM 


O PA3PbIBAX ®YHKIMH TPHHA CMEWIAHHOM 3AJAUH JIA 
BOJIHOBOrO YPABHEHWA HW O HEKOTOPbIX JH®PAKUMOHHbIX 
SAMAYUAX 


(ITpedcmaeaeno axademukom C. JI. Cobonesoim 5 VI 1958) 


PaccmorpuM cyieqyIoulyio cMemaHHy!o 3ajauy. B yzByxMepHoH o6mactu D, 
OrpaHHyeHHOH mpocTbiM GecKkoHeyHO yucbtpepeHupyeMbIM KOHTypom S (3aMKHy- 
TbIM WIM Ke YXOJAUIMM Ha OeCKOHeuHOCTb), TpeOyeTcA HaliTH pelleHHe ypaB- 
HeHHA 


Au = Ut, 
YAOBJIeTBOpAIALee YCJIOBHAM * 
(0, x) =="Os*? G70, ae a) ls = 0. 
PeilenHe STOH 3aa4uH MOXKeT ObITb TIpecTaBsIeHO B BHe 
u(t, x) = Wo (t,x) + \ wit, x, 9) FY) doy, 
D 


rye u(t, x) — pemienwe 3aqauH Kou Bo BceM mpocTpaHcTBe TIpH Tex xe 
HavaJIbHbIX yCJIOBHMAX (f (x) MpofomKeHa HyIem BHe D). Hac 6yyyT uHTepeco 
BaTb TOUKH ¢ =¢g(x, Y) Pa3spbIBOB (YHKIMH W HW ee MpOM3BOAHbIX 0 ¢t HM BeJIM- 
YHHbI COOTBETCTBYIONIHX CKAuKOB. 

Ecum Bpectu dyxHkunto Tpuna 


0 (x, a, k) = 5 AY (k] x —al) +(x, 0,2) 


3ajauu Jlupuxsie Aviad ypaBHeHns 
Av + k?v0 = 0 
B oOlacTH D, To JlerKO YCTaHOBUTb, 4TO 
+00 
v(x, a, k) = \ ei*t w(t, x, a) dt. 
0 
STO yKa3bIBaeT Ha TeCHYIO (POPMaJIbHyIO CBA3b Hallleli 3ayauu c oOCHOBHOL 
saqauelH TeOpHu udpakwHH JIA KOPOTKUX BOWIH — 3ajaueli 0 HaxoxKeHHH acHMn- 


TOTHKM (pyHKuMH Y(x,a,k) aA OoubuMxX k: UHTerpHpoBaHHe no yacTaw 
B MHTerpasie, TpeACTaBJIAIOUeM Y, BblpaxkaeT MCKOMYIO aCHMIITOTHKY yepes pa3- 


* ye © 
x, Y — pajlMycbI-BeKTOpbI TOUeK B D; a — PuKCHpOBaHHad B JasbHelimiem touxa D 
Ecau s€S, to € —jyropaa Koopaunata Touku s = s(é). 
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PbIBbI PyHKunH w. Ec uckaTb (byHKuMO 7 B BAe MoTeHtMana BolHOrO 
CHO 


1% a) = 5 \ a (sb) so HY (k|x—s)) db, (1) 
KS s 


TO NOY4HM ua g(s,k) wutTerpambHoe ypaBHeHue 


g(x, k)—\ Ale, s, &) g (s,k) ds = ho (x, a, k) (x €S), 
| $ 
pye 
} 1 ( eo (t—|x—a)) 
ho (x, a, k) = ——\ ——— 1 ot; 
ge So =| Va= aoe 
Asap eae ee eee ll), Kea 
(x, s, Rk) mone ue s |-{ Vaan dt 


(o (¢) = 1 npu ¢ > 0; o(t) = 0 nput < 0; n; — opr BHemtneli Hopman, Imk > 0). 
Tlono2xuM 


So (x, k) = ho (x, a, R), 


perk) = \ a(x, 8, &) gu (s, h) ds Gras oR Ay 


Ss 


Di fuk) = oe se). 


u=0 


TIpeacTtaBuM g B Bue 
g (x, k) = gn’ (x, k) + an (x, &). 


Torga g® yyopnerBopser ypaBHenmo 


gi? (x, by —\ lx 8, Bg (s, #)ds = gigs (6B) (2’ 
Ss 
a (pyHKUHA 
1 (x, a, k) = 7D (x, a, Rk) + 42) (x, a, 2), 


roe () —noreuuuasn Tuna (1) ¢ maotHoctsio gi). Tanee, npezctannaa x") 
B Bue 
co 
(= \ eikt wl) (ie rOVde, 
0 
HOslyyaeM: 


w(t, x, a) = w® (t, x, a) + wp (t, x, a). 


OcHOBHOH pe3yJIbTaT HAacTOAMeH 3aMeTKH COCTaBJIAeT CuleZylolwlad Teopema: 
Teopema 1. Ecau mouka a makoea, 4umo us Hee HeAbsA nposecmu 
Wu OONOLL Kacamenbnoti K S * (KoHmYp S NnoAHOcMorO «oceeWeH» U3 MO4KU a), 
no npu mobvlx sadanHeix T>O u xamypaacnom | Katidemca makoe n, “mo 


* Qrum cpolicrBom o6viaqatoT, HaNpuMep, BC€ BHYTPeHHHE TOUKH BbIMyKJbIX OOsacTeii. 
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w(t, x, a) 6ydem HenpepolsHa BmecMe CO BCEMU CMELUAHHLMU NPOUSBOOHHLMU 
no t uw KoopOuKamam eekmopa x Oo nopsdKa IL é6katouUmMeAbHO 6 OOAACMU 


(Ot eee Day 
a’w) (0, x, a) 
at? 
1 
Yuntpipas, uro w) ppraucamerca HerocpeCTBeHHO 10 age MbI T@M CaMbIM 


nomyuaem sdibeKTHBHbI MeTO HaXOKeHHA paspbIBOB (PyHKUMH W. 
IIpeqctaBuM 27n41(s, k) B Buse 


SO G0 eee 


Ena (8 k) = \ ety, .,(t,s,a)dt (s€S). 
0 


TIpennosoxuM, 4TO Mp JocTaTouHO GO/bUIOM N CyHKUMA Wn4, (2, S, a) 


vuMeer B 3aj,aHHOM uHTepBasie [0; T] KaK yroJHO OOJIbIOe YMCJIO CMeLIaHHbIx 


2 
MpOH3BOAHHIX no ¢ ME, paBHbIX HyIO npH ¢ =O. Tak Kak (byHkuna w?) ecte 


pemleHHe CMellaHHOH 3aqaun 
Adin, (0,4) = uO, x)= 0; W(t, S)\ == Ora 5) ao 
8 2 
TO, B CHJIy W3BeCTHOM TeOPeMbI CYyLLeCTBOBaHHA, CyHKMA we (t, x, a) pH 
HOCTaTOUHO GOJIbUIOM nN OGJalaeT CBOLCTBaMM, YyKa3aHHbIMM B 7TeOpeme |. 
B faHHol paOoTe, coOcTBeHHO, HM OKa3bIBaeTCH, 4TO BbIMeyKa3aHHoe lped- 
TIOJIOMRKEHHE OTHOCHTEJIbHO Wn+1 JeEHCTBATeJIbBHO HMeeT MECTO. 

V3 apnoro mpegcrapnenua dbyukuun w), B uactHocTu, BbITeKaeT: 
Teopema 2. Paspoieo gyxtkyuu w(t, x,a) u ee npouseodHelx no 
waxodAmcn 6 mouxe t=|x—al|u @ mouxax t =|x—s,|+|5;—S2|+..- 
...+|Sm—a| (m=1,2,...), ede s;—6ce mouku Konmypa S, 06aadat- 
aue mem ceolticméom, 4mMo CmedCHbIe CMOPOHbL NOAU2OHOB C KOHYAMU xX U a 
UC BCPULUHAMU 6 Sy,...,Sm COcmaBAAIOM paBHole Yelbl C HOpManoto K S& 

6 oOweti eepuune*. 
Jloka3aTewibcTBO TeopemMbI | OCHOBaHO Ha pxJe€ BCMOMOraTeJIbHBIX mpej- 
JIOXKEHHH, H3 KOTOPbIX OCHOBHbIe MpHBeeHbI HWKe. 
O6o3HauHM uepes a =a(a, T) HMKHIOIO rpaHb JJIMH 3BCHbeB 9KCTPeMa Jb- 
HbIX MOJIMFOHOB, HMeIOWMX OJMH KoHell Ha S H nepHMeTp, He npeBocxosaunH 7. 
m m) 
MoxHo Nloka3aTb, uTo a >0 **, Brezem byHkunu us (Ss. Sone); us (S1, Se, 9), 


Gy (Sy, So, 5, &) (S; = S(E,)), HMeIOlIMe HeMpepbIBHbIe CMeLIaHHble MpOHSBOLHbIe 


10 £1, & 20 M-ro MOPsKa BKJIOUMTebHO HM OnpeyeenHEIe Tak, uto ul” = G 


npu |s;—s.{>e, ui!” =1 npu |s;—s,|<e/2 u nomomutenbHa B OCTaMbHBIX 
fouKax; us” —= 0 np |s,—s,|<a— 6; ww? = 1 Mpu |S,—s,|>a—6/2 uw 
HOMOKUTEIbHa B OCTaIbHBIX ToUKaX (e <a/2—S); ug” =1—ul” — uf”, 


Bpeylem UTepHpoBaHHble apa 


he (Ss ak) a es \A(s, Sp, Kas sl San Sy,R yy (Sins R)GSp meas. 


Ss S 


WY WpeACT4BHM HX B Bue 


3 
2) \) (p) 
h = ‘ y} ia 


Jo, f= 


* Takue MOJMPOHbI MbI Ha3bIBaeM B JaJIbHelilieM 9KCTPeMaJbHBIMH. 
** Jloka3aTe/IbCIBOM 9TOFO MpeANO*KeHHA MbI OOs3aHEI A. B. Tloropesosy. 
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rye 


oe, eg WWE. (m) ae 
Pj penis (S;. Cn) i= Me (Seeds) Uj, (s, Spo) =) x 
So 


(m) 
xh (Sp; Sp-1) k) Ujy_y (Sp, Sp—1) é, “9p. 


). ho (Su GR) AS35625 1S 5 = 


=| eM FP te sat. 
0 


Teopema 3. [aa Kaocdolx sadaHnolx 1 un natidemca maxoe M, «mo 


npu m> M dyrkyuu Dine i,(t, 8), ede cymmuposaHnue npoeodumca no 


6CEM KOMOUHAYUAM j, ropes Pi codepxcaiuum XOMb OOUH UHOeKC j, paéBHolii 3, 
umeIom cM2UAHHole Npouseodnole no t u E(O<t<T;s€S) Oo l-20 nopadKa 
6KAIOLUMeNOHO, paéeHole HyAIO npu t = 0. 

Teopema 4. JIna aw6o20 Haneped 3adanKHozo | mooeHO yKa3zamb ma- 
Kkue nu M(n), amo ecaum>M(n), mo dynrkyuu binant Ss), y Komo- 
Polx HU OOUH U3 UNOeKCOG He pabeX 3, UmeIOM CmeWAHHble NpouseodHole no t 
ué(OKt<T;5€S) Oo l-20 nopadKa é6katouUMeAbHO, paeHEle HYAIO NpU 
i (). 

Teopembl, aHalorHuHbie TeopemMaM | u 2, MoryT ObITb OKa3aHbl TeM 2%Ke 
MeTOJIOM B CJly4¥ae mpocTpaHcTBa JlOGoro 4uncyIa u38MepeHHH HM MpH KpaeBOM 
yCJIoBuN OOulero Bua Ou/On + q(s)u=0. Kpome Toro 9TH *e pesyJIbTaTbt 
MOoryT ObITb pacmpocTpaHeHbI HW Ha cwlyyalt ypaBHeHHii Makcsevia, B TOM uuCJe 
M iat 3aau, CBA3aHHbIX C AMpakwMeH Ha OecKOHeYHO TOHKMX SKpaHax ompe- 


AeseHHol (popMpl. 


| XapbKoscekul rocyapcTBeHHbIii yHHBepCcuTeT Ilocrynuvio 
um. A. M. TopbKoro 4 VI 1958 
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Jloxnann Akagemun nwayK CCCP 
1958. Tom 122, N: 6 


MATEMATHKA 


JI. H. MPOKONEHKO 
SAQAYUA KOM JIA YPABHEHHA THNA C. JI. COBOJIEBA 


| 
(ITpedcmasaeno axademuxom C. JI. Coboneeum 7 VI 1958) 
B padote (1) C. JI. Co6oues uccieqopan saftayy Kou ana Audybepet- 
IMaJIbHbIX YPaBHeHHH B YaCTHbIX MpOMSBOJHbIX Bua | 


m—1 | 


Au + 2 Btu =i (0. (1) 


TIoqoOHbIMH ypaBHeHHAMH 3aHMMavica pa apTopos (74). M. V1. Buuinx (°*) 
paccMoTpesI onepaTopHoe ypaBHeHve Bua (1) B npeslo0x%*eHMM OrpaHMyeHHOCTE 


omeparopa A~*. B uacrosmeli 3ameTKe ypaBHeHve (1) paccMaTpuBaetca Ges 
noculeqHero orpaHuueHua. IIpu sToM ocHOBHOe BHHMaHHve yJlevImeTCA HaxOmKe- 
HuIO Tex omepaTopoB Br, AIX KOTOpPbIX ypaBHeHHe (1) np AanHom A pa3- 
pelluMo. | 
1°. PaccmotpuM B ruvibOepToBoM MpocrpaHctBe Ff ypaBneuue (1) c Hauamp- | 
HbIMH YCJIOBHAMM 
Rk 

> Ripe RON, eee (2) 


be 


t=0 


Ipegnos02%v¥M, 4TO BBINOJIHeHbI CJIeqyIoulve yCJIOBUaA: 
1) Onepatopsr A u Bz (tf) 3aMKHyTbIe B rusibOeproBoM mpocTpaHcTBe F%. 
cO BCIOYy MJJOTHBIMA OOlaCcTAMM Oa ge B,(t) cumbHo Henpep nea 
3aBucat oT t, t > 0, uw mpu Kayo ¢ SNE NISSEN UES (t)). | 
2) Y oneparopa AgcyulectByer oOpaTubii A~* (He oOa3aTembHO HenpepbiB- 
HbIli), 3aaHHbIli Ha BCIO.y M0 THOM B F,MHOKecTBe D(A‘) = K (A). | 
3) Onepatoprt B,(t) A+ u A+B, (t)” OMpeevleHbl, MO KpaliHeli Mepe, Ha. 
D(A) uw D(A) coorsercTBeHHO M orpaHHueHbl, a onepatopp! B; (t) A? 
u A4B, (t), Nouy4eHHble mocie UX 3aMbIKaHua Ha Bce HF, cabo me: | 
no ¢. 
4) [na wcex t >0 f(t)€D(A*+) u Bexrop-cynkunn f(t) u Af (t) cu1a60) 
HelpepbIBHbI 0 ¢. 
B 9THX MpeANOOXKeCHMAX MOXHO MOKa3aTb CJleAyIOWly!Io JemMy: | 
JlemMa. I]ycmo 6oinonnenot ycaoeun 1)—4) wu Ha4anonole Oanuole Up 
exodam 6 D(A), k=O, 1, ,m—1. Cywecmeyem eexmop-g@ynkyun u(t), 
t>0, caa6o Audhpepenyupyemaa no t 00 m-20 nopAxAOKa éBKAIOUUMeAoHO, NpU 
Kant0om t >O exodsuaa NnapAOyY Cc YKA3AQHHoLMU NpOUseOOHoLMU 6 D(A), 
yoosremeopsr0olan ypaeHenuto (1) u NaxanoHolm ycaoeusam (2). Imo peulenue’ 
COUHCMBEHHO U YCMoOtiU4UeO B CMbICAE BbINOAHEHUA Hepagencmea | 


m—1 | 


lH @i<e@ | D Lael + sup Ar (sf (x) 


Cc Henpepoienou c(t) > 0. 
990 


HameruM pKkpaTye joKasatemctBo. O6nuHbM MpHeMoM ypaBHeuHe (1) 
CBOAMTCH K CHCTeMe, WMelollei BU ypaBHenua (1) npw m=1 c HavanbHEM 
yenlosuem u (0) = uo, NpwueM Aid noOyYeHHOrO ypaBHeHMA BHINOMHeHDI yCJIOBUA 
TeopeMbl. GamMeHoH HensBecTHOH dyHkyHH Au =v OHO CBOMUTCA K ypaBHeHHIO 


O.=B()At0+f 


C¢ HauasbHBIM ycwloBHemM (0) = Au. B cuuy HempeppiBHocTu omepaTopa 


B(t)A™ sro ypapuenue uMeer pellenve npn s1060M Uy & D(A), nomyuatomeeca 
METOOM MOCJIeAOBAaTeJIbHBIX NpvGuMKenHi: 


t t 
o(t)=limdn(t), 0p (t) = Auy + \B (<) A On_4(2) de + \i (t)de. (3) 


fl> © 
0 0 


|  OfHako, Boo6mle rosops, 3TO pellleHve He BxoquT B D(A), ecau A} — xe- 
OrpaHHueHHbId OlepaTop, HM MOSTOMy M3 Hero HeJIb3A MosyuTb pellenne uw (f) 
ypapuenua (1). Ilosromy B cu1yyae HeorpanwueHHocru A™ oKa3biBaeTca cyule- 
CTBeHHOH OrpaHwyenHoctb onepatopa A+B. Bocnow30paBiiuch 3THM, H3 (3) 
nlowlyyaem 


t t 
eh een. \ AB (=) Ap (n) de + \ ayy (2) de, 
0 0 


rT e. Alu, mpescTaBssioT coOoH nocweqoBaTeJIbHble MpHONMKeHMA IA ypaB- 
HeHUA 


t 


(0) -=cn9e- \47B (2) u(t) de + \ ayy (2) de 


0 


WM, CuleqopaTesIbHO, CXOMATCH K peuleHuio u(t) sToro ypaBHenua: A tu,—>u. 
Ortctona wu us (3), B cHay s3amMKHyToctH Al, cseqyeT, uTO VED(A4) 
wu u(t) =Alv(t) aBadeTca pelieHHeM ypaBHeHus (1). 

2°. Ilycts L [u] — AucddepenuasbHoe BbIpaxKeHve Broporo MopsyKa 


Lu] =D aap) seg + DS a (Ge ta Ne (4) 
el 


ree. XqOXp 


© KOMIMVJICKCHBIMM KosiiduUMeHTaMH, HenmpepbiBHO AudpdepeniMpyeMbIMU BO BCeM 
-MepHoM mpoctpaHcrBe Ep CTOJIbKO pa3, KaKOB MOpaqOK cooTBeTCTByIoOllel 
npouspoqnoH. Uepes L* o603HauuM AudepenunabHOe BbIparxkeHHe, opMaJIbHO 
comps»KeHHoe K L c mepexOJOM K KOMIMJICKCHO-CONps2KeHHBIM ke apeHOneHT aM, 
Tlo L u L* noctpoum B L2(En)=H# onepatopp B u Bo c D(Bo) = 
= D(By) = Cy (Cy —copokynuocth OeckoneyHo Aupepenupyempix ees 
C KOMNaKTHBIMM HocuTesiamu). HerpyqHo BHsleTb, TO BS © BiB, SB 4 it 
mosTomy onepatTopbl By u Bt nonycKatoT 3aMbikaHHa &B u B*. B uacruoctu, 
yepes A 0603HauuM MOJOOHBIM OnepaTop, MOCTPOeHHBIH MO M-MepHoMy omepa- 
topy Jlansiaca, B3aToMy co 3HaKoM MuHyc. A mpescTaBsseT Coo Camocorps- 
XKeHHbI ONepaTOp, JIA KOTOPOrO HYVJIb ABJIACTCA TOUKOH HeMpepbIBHOrO CIeKTpa, 
wu nosTomy A?! cymlecTByeT, HO He ABJIAeTCH OrpaHMyeHHBIM. 

TlocmorpuM, mp KaKHX yCJIOBHAX Ha KoaddunvenTH L WA onepatopos A 
vu B O6yAyT BbINOJHeEHbI yCJIOBHA JICMMBI. OrpaHueHHocts onepatopa BA}, 
KaK HeTpyHO BUeTb, SKBUBaJIeHTHa HepaBencTBy || Bul|<c| Au|, Beinonuen- 
Homy Jvit uC, a orpanuuenHocTb omepatopa A*B— aHasorm4uHoMy Hepa- 
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penctsy || B*u||<c\ Aull]. B csoro ouepedb, STH COOTHOIWEHHNA BbITeKAIOT UB 
CJleLYIOU[UX YCIOBMH, HaylorwKeHHEIX Ha Kosppumventar L: 


Av D” agg Sean m= 01 92; Dia O Sine alone © 22 


(D” o6o3Hauaer m-KpaTHoe Judpepenumponanne). 3yecb uepes Sm O6o3HaveH 
Kslace JOKasIbHO CyMMHpyeMbIX BE, yk (x), YAOBMeTBOpAIOWIMX He-| 
paBeHcTBy ' 


\ | @ (x) w(x) Pdx<Cy (A"u, u) (5) 


id BCex UECS. CreqoBaTewbHO, pH BbINOHeHHuH ycoBul A Aas Koadpdu- 
WMeHToB AuddepeniwasbHbIX BbIpPaxKeHHi,  mMOporwMaloulMx oneparopbl Bz, 
uM yculoBHA 4) vist cBoOoqHoro uieHa ypaBHeHve (1) paspelimo. 

OjuHako, BooGule roBops, 9TO pellieHHe ABJIAeTCA OOOOMeHHEIM. UTOObI Mouty- | 
YHTb KJlaCCHYeCKOe PellieHHe, MOXKHO IpHOerHyTb K CJIeEAYIOULeMy MpHeMy: YMHO2KUM 
ypapHenne (1) cmepa na A? vw npesnosOKUM, YTO [JIA NOJlyueHHorO ypaBHe- 
HMA BbINOJHAIOTCA yCOBHA NemMbI. IIpu 3TOM JONOJIHHATeIbHO MpHXOMTCA Tpe- 
OoBaTb OrpaHuyueHHocth oneparopa A? *BA~”, cootsercTByiollero onepaTopy 
BA, uro onsATb-TaKkW, 9KBHBaJIeHTHO BbINOJIHeHMIO HepaBeHcTBa || A?—1Bu||< 
<c||Au|, a sTo nocneqHee sBaaeTCA cCJeJCTBHeM M3 TaKHX ycJIOBHH Ha 
Koapuunentyr L: 


Nae DD dame Sa: ID iis COSY te Dinas € Si} m= LS 2 SESL ENS: 2(p ae iQ : 


IIpH BbIMOJIHCHHH KOTOPHIX (B TIpeANOJIO*KeHHM CYLIECTBOBaHHA BCeX yKa3aHHbIx 
MIpOH3BOAHbIX) peleHue u(t) ypaBHenna (1) OyqeT BXOAUTb MpH Kaxjom t > QO 
B D(A’) = WE?) (En) (WE (En) — co6omescKoe npocrpaHcTBo (byHKIMli, OOuIa- 
arouux B E, OOOOMLeEHHDIMH MpOH3BOAHbIMH JO NopsAyKka 2p, CyMMHpyeMbIMy 
B KBapaTe m0 BceMy npoctpaHcTBy, cM. (°)). IIpn p >1/.n+2, Kak cuenyer 
u3 TeopeMbI ByslomKeHHA C. JI. CoOouepa (°), u(x, ¢) OyHeT TBaxK Db! HempepbIBHO 
uddepenuupyemMa MO MpoOcTpaHCTBeHHbIM MepeMeHHbIM HM / pas HelpepbIBHO 
Tuddepenuupyema M0 BpeMeHH HU, CJleOBaTebHO, OyeT KsacCCHYeCKHM pelle- 
HHeM ypaBHeHHA (pH 9STOM eCTeCTBEHHO MOJlaraTb, YTO HavaJIbHble JaHHble 
up€D(A”) mM uTO cBOOOLHBIi ueH yoBmeTBopseT ycOBuIO 4) c 3amMeHol f 
Ha A? "f uw A ua A’). 

SamMeuanue. AnasorMuHbIM O6pa30M paccMaTpHBaeTcA ypaBHeHHe (1) 
HB CJlyuae 3aBHCHMocTH KoasddpwuHeHtoB L or ¢. [pH sTom jonouHHTe/bHO 
IIPHXOJUTCA TpeOOBaTb, BO-NepBbIX, PAaBHOMEPHOH HerIpepbIBHOCTH BCeXx (by HKMH, 
BXOANIMX B cooTHOWeHHa A u A’; BO-BTOpbIX, JOKaJIbHOM orpaHvueHHocTH 
no ¢ MOCTOAHHBIX, PXOJAIMX B MpaBylO YacTb HepaBeHcTB (5) iA BbIleyKa- 
3aHHBIX (pyHKIWHH. 

3°. Onmulem tenepb Kélaccbl S,. MoxHo JoKa3aTb cylelyroulee mpesvio- 
2KeHHe: 

Ecau 9(x)— o0epanuvennan usmepuman gynKyusn, o(x)=O(|x|-%) npw 


|x |—> 00, ede q>m' =max{m,"="I, ge ONnpi, m= 05 MO. ESom 


et AF 

IIpu foKasaTesbcTBe STOrO MpefOxKeHHA UCNOJb3y!IOTCA cBOlCTBa (pyHya- 
MeHTAJIbHbIX PeleHH MOsIMrapMoHMyecKoro ypaBHeHHua. B copokyMHocTH ¢ u3JI0- 
XKEHHBIM BbIINe MoceqHnH akT Mo3sBoJAeT CPOpMyJIMpOBaTb  cyweMyIOULyIoO 
Teopemy: 

Teopema. I]ycme Koagduyuenmet Oudpeperyuanonolx eoipascenuti Lz (t) 
suda (4) Oudbepenyupyemot Oo noprdKa 2(p—1) ekarwuumearbno (Oo nopad- 
Ka, paeHoeo nopAxdKY Ccoomeemcmeyrowyett npousé60dHO NPU p = 1), paeHomepHoO 
HenpepoleHel, no t emecme C YKa3sAHHolMU NpoUuséeodNoIMU U YOOB»eMmeopstomM 
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lYCAOGUAM 
me |D"ate|< CU +) xf) tm; (D%aP |<c (1 + [xp hon, 
be | Da” lc f |x jy OY tema) 
paeHomepHo no t Ha 6CAKOM KOKe4HOM uNMmepeane. Ilycmb, Kpome mozo, 
Ice000OHEi 42eH YyOoeremeopaem ycaoeuro 4) c samenot f(t) na A’~*f (t) 
U uz€ D(A"). Cywecmeyem gynkyua u(x,t), m pas (caabo) Ouddepenyu- 
pyeman not, exodamaa emecme c npouseodxHeimu @ D(A’) = W¥? (E,), 
yooesemeoparoiuaa ypaenexuro (1), Ha4darenolm ycaoeuam (2) u Hepaeen- 
icmey (*). IIpu p>*/.n+2 amo pewenue Oeandol nenpepoleno Ouddepen- 
yupyemo no x, m paz HenpepoleHo Ouddepenyupyemo no t wu seasemca 
KAQCCUMECKUM pewenuem ypaeHeHun (1). 
 Sameuanue. Teopema HakJlazpipaeT Ha KOSdHIMHeEHTH! MpH MlaguIMx 
HPOv3BOHbIX Goslee BbICOKHe TpeOOBaHHA MO OTHOWIeCHHIO K CKOPOCTH yObIBaHHA 
Ha O€CKOHEUHOCTH, 3TO TeCHO CBA3aHO c HeorpaHHueHHocTbIO A}, B yactHocTH, 
HMOcTosHHbIe (0 x) KoxpuuHenThl y L mMoryT ObITb TOJIbKO Np BIOPbIxX Mpo- 
H3BOJIHBIX. 
4°. B 3akmoueHHe 206aBuM, 4TO aHaJIOrHYHO MOXKHO PaCCMaTpHBaTb UH Apy- 
rue onepatopb! A; OfHaKO IpH 3TOM cepbesHble 3aTPyAHeEHHA BOSHHKAaIOT MIpH 
onmucaHHH Ksiaccop Sz: IAA MNOJyYeHHA HeTPHBHaJbHbIX XapaKTepHcTHK 3THX 
KJIaCCOB HYKHO MO{poOHoe ucceloBaHHe CTpyKTypbl omMepaTopa A, HampHMep, 
w3yueHHe MYHJaMeHTaJIbHBIX pellieHHH B CJlyyae UX CyecTBOBaHHA. B 93TOM. 
cayuae MOKHO TONYYHTb GyHaMeHTasibHoe pellieHHe JIA ypaBHeHua (1), aHa- 
Horuunoe mosyueHHomy B (1), vepe3 KOTOpoe MpeAcTaBsiaeTca pemlenne u(t) 
gajauu (1)—(2). Kpome toro, Bce OMHCaHHbIe MOCTpOCHHA MOXKHO MpOBOLHTb- 
B Apyrux MpocTpaHcTBax, 4TO MO3BOJIAeT PaCIUHPHTb 3aNac Ha4aJIbHbIX JaHHbIXx. 
B 3aksioyueHve BbIpawkato cBoio OsarogapHoctb IO. M. Bepesaucxomy 3a 
MOCTaHOBKY 3aa4uH H PyKOBOACTBO padoToH. 


Kuesckui rocyiapcTBexubii yHuBepcuTeT Iloctrynu10 
um. T. [. UWlesuenxo 6 VI 1958 


UMTKPOBAHHAA JIMTEPATYPA 


1¢C. JI. Co6o02e8, Uss. AH CCCP, cep. matem., 18, N21 (1954). 7? P. A. Anex- 
Cauapaun, JAH, 73, N24 (1950). *C. A. Taapnepu, TAH, 104, N6 (1955). 
4B.U. Jlie6exzes, JIAH, 114, N26 (1957). * M.-H. Buuuk, Mateo. cOopu., 39 (81), 
1 (1956). °C. JI. Co602e8, Hekxoropble npHMeHeHHaA PYHKUHOHAIbHOTO aHaJH3a B Ma- 
TemMaTuyeckoH du3uKe, JI., 1950. 
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Jloxaxagn Ankagemun nwayx CCCP 
1958. Tom 122, N 6 


MATEMATHKA | 


Il. E. COBOJIEBCKHA 


OBOBLJEHHbIE PELUEHHA JHW®PEPEHLMAJIbHbIX YPABHEHHH | 
NEPBOrO NOPAAKA B FHJIbBBEPTOBOM IMPOCTPAHCTBE 


(ITpedcmasaeno axademuxom C. JI. Co6oaceoim 5 VI 1958) 
PaccmoTpuM 3ayjauy 

x +A(t)x=f(t,x) (0<t<T), (1) | 

x (0) = Xo (208 


B rusibOepToBOM mpocTpaHcTBe H, K KOTOpOH CBOJATCA pa3JIMUHbIe KpaeBble 
3aaun id jucbdbepenuMaybHbIX ypaBHeHMii B YaCTHbIX MpOM3BOJHBIX mapa6o-— 
JimuecKoro THIa. | 
B nacrosulel craTbe u3yyualoTcH oO6o0OleHHbIe pelwleHHa 3aqaun (1) — (2). 
Tlo-BsuyuMoMy, BiepBble OGOOUIeHHbIe pelleHHA KpaeBbIX 3aqau C MOSHIM 
(PyHKUMOHabHOTO aHaIM3a v3yyaMcb C. JI. CoOoneBbim, paOoTbl koToporo 
MOCJIY2XKUWJIM OTIMPaBHbIM MYHKTOM JIA MHOrHX HccyIeqoBaHHi. | 
1. Bygem ropoputb, uto x(t) — o606uleHHoe pelieHHe 3afaun (1)—(2) Ha 
[0, T], ecnm x(t) mourn mpu sBcex ¢ yfoBseTBOpseT ypaBHeHuto (1), x(t) = 
t 


= Xo + \ di u x’ u A(t)x npunagnexar B,([0, T], H) (cm. (4)). Oro onpe- 


0 
jeJleHwe OOOOMeHHOrO pelleHHA IKBUBAJICHTHO OHOMY 3 OMpeeweHHH, JaHHbIx 
O. A. JlaqpnexexcKon (7). 
PaccMoTpyM JIMHeHHOe ypaBHeHHe 


x + A(t)x =f(d). (3) 


Teopema l. J/ycme A (t) =A, (t)+ Ay (t) u  nonooeumeroxHo-onpede- 
AeHHble CAaMOCcONpsAIeHHole oOnepamopot A,(t) (O<t<T) umerwom o6wyto 
o6nacme onpedenenua D. Ilycme B(t, 0) = A,(t) Ay;*(0) Kak onepamop- 
PyHnKyuA om t Uumeem paspolébl MOAeKO nepeozo poda (céoticmeo (a)). ITycme 


D(Ag(t)) DD u dynxyua A2(t)x npu awbom x €D cuavcno usmepuma u ydoe- 
aemeopsnem Hepagencmey 


[Ar@)x]<8]Ai@)x|+Clx] (O<s<1, C>0). (4) 


Toeda npu ar6vix f(t) € By ({0, T], H) wu x» €D(A"(0)) cywyecmeyem edun- 
cmeennoe o606wernnoe peuenue x(t) 3adauu (3) — (2). Pynxyua Aj (0) x(t) 
Henpepolena *. 

Hoka3aTeMbCTBO STOH TeOpeMbI OCHOBaHO Ha CROMCTBaX OlepaTopoB, OOpa- 
sylOUlux OcTpbIt yrou (*). Teopema 1 sABaaeTcsH ycHeHHeM OHO TeopeMb U3 (2) 


? 


1 
* Henmpeppibuoctb dyHkunu Aj? (0) x(¢) aBnaeTcA HeO6XOLMMBIM yCJIOBHeM cyecTBO- 


BaHHA OOOOWeHHOrO pemieHHA sayaun (1) — (2), ecuu, Hampumep, A (t) yropneTBopseT yculo- 
BHM Teopembl 41 
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Tye Npenonaraetca, uto B(t, 0) cubHO Anpdepentupyem nu uToO B HepaBeH- 
cTBe (4) noctosHHan 6 < 1/4. 

2. Hmxe Oyyem cuutatb, uro A(t) yfoBseTBopser ycsoBuaM TeopembI | 
wu uTo A,(t)==0. OGosnauum yepes U (t, s) x9 petlieHHe OAHOpozHoro ypaBHe- 
HHA, yAOBeTBOpsHoMlee HadabHOMy ycsoBHio U (s, s) x9 = Xo. 

Teopema 2. [na aw6oix x€H, «€[0, 1/2], O<s<t<T cnpasedaueor 
Hepaeencmea 


| A* (0) (U (¢, s) — 1] A7* (0) x] <<] ¢ — s[""*Kall x] (5) 
[\i4et* OU 8) Am" (0) xfl"ae]* <Kalx, (6) 


Ss 


CsolicrBa onepatopa U (t, s) B mpexMosOxKeHHM CHJIbHOH HeMpepbiBHO yHCp- 
qepenuupyemoctu Bit, 0) pakee Apyrumu metoyamu usyyasucb B padorax (4°). 
B 9THx paOorax pellienue x(¢) HeOqHOpoAHoro ypaBHeHus (3) KOHCTpyHpoBasiocb 
B Buse 

t 


x(t) =U (t, 0) xo +) U @, 8) f(s) ds =U (t, 0) x» + OF (8. (7) 


0 


Teopema 3. O6o06wennoe pewenue sadauu (3) —(2) npedcmaeumo qop- 
myAot (7). 

Teopema 4. Jaa so6oix f (t)€B2((0, T], H), «€[0, so], O<t<t+ 
+ At<T cnpaeedauéol nHepasencmea 


14 OO +A9— AOI AM— KL) TEM Ras] (8) 
t t 
[Vi att 0) QF @ peas] < Ka[QIr(s)Pas|". (9) 


0 0 
He,muHeltHoe ypaBHeune (1) Opiio u3y4eHo BrepBble M. A. KpacHocepcKam 
uC. I. Kpeittom, a 3atem M. A. Kpacnocescekum, C. I. Kpettiom u apro- 
om (8, °). 
F fies 1B uy yToOnr x(t) ObINo OOOOUIeHHBIM pelleHHem saqaun (1) — (2), 
HeOOXOJHMO HM JocTaTOUHO, 4TOOHI x(f) OblIO pelleHHeM ypaBHeHHA 
x(t) =U (t, 0) % + QF (, x (2)) (10) 
u f(t, x(t))€Bo((0, T], H) (teopema 3). C nomonio npunuuna Ilaygepa 
M OeHOK (5), (9) MoKasprBaerca: 

Teopema 5. JTycmo A+(0) enorne nNenpepeieeH Kak onepamop @ H 
u t, A-*(0)y(t)) Oeticmeyem us C([0, T], H) (cm. (*)) 6 Bz ([0, T], A), 
HenpepoleeH U Oepanuuen npu KeKomopom «€[0, 1/2). 

Toeda cywecmeyem no Kpatineti mepe odHO ob06wernHoe pewenue 3adaut 
(1) — (2), onpederennoe na HeKomopom ceemenme [0, h]. 

3. Byzem rosoputp, uro A(t) o6ulaqaer cBolicTBom (b), ecau B(t, 0) umeer 
orpaHHueHHyl0 BapHalluio; cBolicTBom (c), ecu B(t, 0) yoBuerBopseT ycso- 
suo Lipe. 

Teopema 6. Hepaeerncmeéo 

pA® (AU (t, 5)A* (9S (t>s) (11) 
cnpaeedaugo npu swboix O<Ka<B<1 @ caywae, Kozeda A(t) o62adaem 
ceoticmeom (b), u np ambox 0ONag 1, O<B<1l+e, «<8 6 cayuae, 
Koeda A(t) 062adaem ceoticmeom (Cc). 

B reppoM culyyae JoKasaTeJIbCTBO OCHOBaHO Ha MpefcTaBJIeHHM L/ (8) 
B BUe MYVJIbTHMIMKaTMBHOrO HHTerpaia MU MpOBOAMTCH MeTOJOM, Pa3BHTbIM 
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B (°). IIpH 9TOM HCNOub3syeTCA HepaBeHCTBO 
JAA? (SI<HAOA™ (I O<e<)), (12) 


BbITeKalolliee 3 HepaBeHcTBa Talinta (7). SamMeTuM, 4TO MpelcTaBjienne U(S sa 
MYJIbTHIIMKaTHBHbIM MHTerpasioM WMeeT MecTo B cJlyuae, Kora A (¢) OOJlaqaer 


TOJIbKO CBOMCTBOM (a). 
Bo BTopom cylyyae WOKa3aTeJIbcTBO (11) OcHOBaHO Ha HccJieOBaHHH ome- 


paTOpHOrO HHTerpaJIbHOrO ypaBHeHHA 


t 
U (t, s) = eta + (eta (AE)— ACU (D s)dn. (138) 


Ss 


M3 (11) Bpirekaer 


[AUG JA OLS Aas (14) 


Poe 


a TaK>Ke HepaBeHCTBa 
|| A* (0) [U (¢, s) — 1] A~® (0) |< Kaglt—s |?" (<a<B<l); (15) 
t-LAt 


eo 8 1/@ 
| AX (QE E + Ad) — OF OSAP Kasr| |) IFIP as (16) 


0 


(x €[0, ies = rea, )), YCHJIMBalOllHe COOTBETCTBeHHO (5) Hu (8) 


C momompto (15) u (16) AoKaspiBaetca: 


Teopema 7. Ilycme A(t) o62adaem ceoticmeom (b) uau (c), a A *(0) 
enoaHe HenpepoléeH Kak onepamop e H. Ilycmb’ npu nexkomopom a«€[0, 1) 


f(t, A~*(0) y(t)) Oeticmeyem us C({0, T], H) ¢ Be ((0, Tl, H) (B>7-;): 


Henpepoleen u oepanuuen *. Ilycmbe, NnaKkoHey, X)€D(A*(0)) (y >«). 

Toeda cytyecmeyem no Kpatinett mepe OOHO pewenue x(t) ypaenenua (10), 
onpederenHoe HA HeKomopom ceemenme [0,h] u maxkoe, umo f(t, x(t)) € 
€B, (10, h],H). Ecau 7, 81/2, mo x (t) —o606twennce pewenue sada (1) — (2). 

4. Ilyctb A(t) OOnagaeT cBolicTBOM (c). C NoMOUIbIO TeopeMbI 6 OKa3bl- 
BaeTCA, uTO pH tf >s onepatop U (tf, s) HempepbiBHO zuddepeHupyeM Kak MO 
t, Tak MW M0 S HM YOBeTBOpAeT ypaBHeHHAM 

Set ADU =, 9) Ta AG— 0. a 

Qror (PakT TO3BOMAeCT YCHJINTb TeOpeMbl CYIULECTBOBAHHA KJIaccHyeCKHX pe- 
INW€HHM JIMHeMHbIX WH HeJIMHeHHbIX YpaBHeHHii, MpHBeJeHHBIX B (°, ®). 

ABTOp MO/b3yeTCA BOSMOXKHOCTHIO BbIPAsHTb TlyOoKy10 GOvlaroslapHocTb 
cBouM yunteism M. A. Kpacuocenpcxomy u C. I. Kpeiiny. 


Boponexkcknit Tloctynuso 
C@JIbCKOXO3AHCTBCHHIM HHCTHTYT 4 VI 958 


UHTMPOBAHHAA JIMTEPATYPA 


13. X uaa, Oynkywounanbupii ananu3 vu nonyrpynnp, WI, 1951. 2 O. A. lagu - 
%* € HC Kaa, Matem. cOopx., 39, 4 (1956). *TI. E.Co6onesncxkuii, JIAH, 116, M5 
(1957) *T. Kato, J. Math. Soc. Japan, 5, Ne 2 (1953). 5 M. A. KpacHocedb- 
ekuu, CT. Kpetu, Ml. E. Co6onescxud, JAH, 111, NM 1 (1956). &M. A. 
KpachHocenapekul, C. Tr. Kpetiu, 0. E. Co6onesckuil, JAH, 112, M6 
(1957) *E. Heinz, Math. Ann., 123; 415 (1951). 


*2B NpHJOXKeHUAX K LHpPepeHWaJbHLIM ypaBHeEHHAM B YAaCTHbIX MPOHSBOMHBIX 9TO O3Ha- 
WaeT, UTO HeJHHCHHAA YAaCTb MOKET COJepXaTb MPOWSBOAHOe MO MpocTpaHcTBeHHbIM Tepe- 
MCHHBIM, MOpANOK KOTOPbIX HHKE NOpsAKa Au pepenuuasbHoro onepatopa A (0). 
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Joxnxann Akaygemuu nayr CCCP 
1958. Tom 122, Ni 6 


ACT POHOMH fl 


r. M. HAIHMC 


NPAKTHYECKHH KPHTEPHH CTALLMOHAPHOCTH 
WJIM HECTALWMOHAPHOCTH KOHEYUHbIX CAMOFPABHTHPY1OLIHX 
SBESHbIX CHCTEM 


(I]pedemaeaeno axademuxom B. I. Pecenkvsoim 5 VI 1958) 


BepoaATHoe MpoxorwKeHHe pasJIMGHbIX 3Be3HbIX CHCTeEM Yepes UCXOAHY1O 
cTalMio JuddysHoro cocrosHHA Cc adceKTHBHBIMM B3aMMHBIMM CTOJIKHOBeHHA- 
MM 9JIeMeHTOB UX cocTaBa (*) H yueT PpaBHTalMOHHbIX BOSMYLLeEHHM CO CTOPOHbI 
KpylvomacuiraOHbIxX CTPyYKTYPHBIX HeoHOposHocten (*) Maror cusHuecKHe oc- 
-HOBAHHA [WIA yCTaHOBJIeHHA, BOOOMLe TOBOPA, CTalWMOHAapHOCTH (uM pa3Me- 
musBanusa (*)) B 3Be3,HbIX CHCTeEMaX, IpeMOcTaBJICHHbIX Ha JOCTaTOUHO AJIMTeIb- 
‘Hoe BpeMA caMHM cee. 

PaccMoTpuM cJlexyOului MpakTHueckuu KpHTepHH MpHMeHHMOCTH HIM He- 
MpHMeHHMOCTH CTalMOHapHOK MOJeM K TOM WIM HHO peasIbHOH 3Be3HOK cCH- 
cteme. Ilyctb 6 — cpefHAS MOTHOCTb CucTeMbl. Tora Ha paccTOAHHH F OT ee 
‘UeHTpa Macc «KpyroBaA CKOPOCTb» Tel BHYTPH CHCTeMbI HMeeT NOpAOK 


U9 = V 4/snG8 r> (1) 
a mepHoy oOpailenna 
ipa arr 3n 


U% Gee | 


(2) 


€ jipyroi CTOpOHEI, MO TeopeMe O BUPHaJe, IpHMeHUMOHM K CTaLLMOHApHBIM H JIN- 
HeHHO HecTallMoHapHbIM cucTemam (*, °), cpeqHAA KBalpaTHuHaA CKOPpOCTb 
3Be3)_ B CHCTEMe OTHOCHTEJIbHO ee IeHTpa Macc BbIpamkKaerca uepes ee maccy M 
M CpeMHHH pafuye 7 cileflyroulMM oOpasom: 


ip Hess 
= 1 GM 

Ve Ss V/ eee (3) 

T. €. NepHok KoNeOaHUA BAOMb CpesHero AMametpa cucTeMbI 2 7 HMeeT TOpAOK 


fsa ft DA re ps X38 88 © «) 


van |S FA bigas 1 e eae 


CyrelopaTesibHo, mepvHoy 
pee 
Sole —_ (5) 
V VG3 


XapaKTepH3yeT BPeMA CYMLeCTBEHHOMO MepeMeleHHA Te] BHYTPH CHCTeMbI (CBOe- 
rO pofla BpeMA OHOKpaTHOoro MepemewmmMBaHHs). JlioOadt KOHeuYHaH KOCMH- 
yecKand CHCTeMa KOrla-TO H3 Yero-TO MPOM3O0LWIa UH HMeeT B 3TOM CMbICJIe ONpe- 
Jenenublit Bospact T. Ecan T < P, To efBa 1M cucteMa Moria ycneTb NpHiiTH 
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fal 


B CTalMoHapHoe cocrosHve. M Hao6opor, ecu T > P, TO 3a BpeMA Cylle- 
CTBOBaHUA CHCTeMbI KaxKloe U3 BXOMAUIMX B Hee TeJl HEOAHOKpaTHO Nepemewla- 
jlocb HO JocrynHol emy O6jacTH, M B CpeHeM BCIO CHCTeMy B Ka?KJbI aHHbIM 
MOMeHT eCTeECTBEHHO pacCMaTPUBaTh, MO KpaliHelt Mepe B MepBoM MpHOmMKeHHH, 
Kak cTalMoHapHyt. 

OtToT KpHTepui: 


T <P ja HecTalMoHapHblx CHCTeM, 
T > P Waa cTalwOHapHbIx CHCTeM (6) 


XOPOMIO corsmacyercaA C He TpeGyIOULHMM OCOObIX NOACHEHHH aCTPOHOMHY4eCKHMH 
JAHHbIMV, TIpMBeseHHbIMU B TAO. |. 


WeaOnieH tea et 


CucTemMb 


paccecsAHHbIe CKONJCHHA wapoBbie 


pa3pexKeHHble 
BBE3HbIe 


O-accoluualun ramakTHKa 


MeTaraJlaKTHKa 


Tuna O Roce BuA CKONJICHHA 
5, r/em3 10-23 (6,4) 40-22 (7) 10-22 (7) |4.40-22 (8-14)| 10-24 (12) |< 10-27 (18-16) - 
Ps. her 108 4-40? 4.107 2-107 4.108 == AM 
T, ner 107 (37,4) 107 (28) 109 (28) 5-109 (19) 5-409 (219) 5-109 (19) 
Ilo kputepuio| Hecramwo- | Hecranuo- | Crayno- | Cranuonapu. | Crammonapx. | Hecranno- 
6 HapH. HapH. HapH. HapH. 
Henocpegct- | Pacwupenue| Pacwupenue| Ilpaxruy. orcyrcrsue rumepOomuy. | Kpacu. cme- 
BeHHbIe (©, Be). (Ce, 3), cKopocTefi, IpHMeHHMOCTb cTalHo- | WleHHe (pa3- 
mpusHaku |pacnag (26, 4)| pacnag (18) | HapH. mogemen (18, 11, 12, 28, 29) 6eraHue Ta- 
wlakTuK) (3°) 
Actpocbu3uueckult HHCTHTYT Tloctynuao 
Axkafemuu Hayk Ka3sCCP 5 VI 1958 


UMTHPOBAHHAA JIMTEPATYPA) 


1T. M. Anauc, Kocmuyeckaa matepux, H3q. AH CCCP, 1957. ?,T. M. Uaauc, 
JAH, 100, Ne 4, 635 (1955). ? H.C. K psttaos, Pa6orst mo o6ocHopaHnio cTaTHcTHYecKok 
cbusuku, M34. AH CCCP, 1950. 411. Il. Tapeuaro, Kypc 3pe3qHoH actponomun, M., 
1954. 8 A.M.Muxuwa,®. A.Uuunn, Actp. xypu., 34, Ne 4, 678 (1957). § B.A. 
AmMOapuyMa&uH, Actp. xypu., 26, Ne 1,3 (1949), *H.C. Opaosa, Yu. aan. JITY, 
cep. MaTeM. Hayk, Né 22, B. 4, 23 (1938). 8 H. H. TM apuuecxk ud, Pycck. actp. xypx., 
3, We LONUS26) VY MON acne i bemetZoul. Ap., 18, Tel, 4o-(1so9): LONE Me 
Johnson, Ap. J., 115, Ne1, 124 (1952). uB.T. DeceHukKoOs, Actp. xypH., 28, 
No 6, 492 (1951), TF. M.Ugauc, Usp. Actrpopus. uuct. AH KasCCP, 4, 3 (1957). 
3 Y. C. UWkaospcku it, Kocmuyeckoe paluonsiy4enne, M., 1956. "147A. 2 EB) Wohi 
ford, Astron. J., 59, Ne 5, 194 (1954). 2% V.C. Rubin, Astron. J., 56, Nb 2, 47 (1951). 
6K. ®.OropofHuu k OB, Bonpocsi Kocmorouuyn, 1, 1952, crp. 150. 17 B.A. Am6ap- 
1yMSAH, BBowHbi oka Ha cHMNo3HyMe No SBomouMM 3Be3n, Man. AH CCCP, 1952. 
8B. E.Mapkap 94, Coo6m. Biopakauck. o6ceps., Ni 12 (1954). 1° Anepnpie mponeccer 
B 3Be3qax, COOPH. AOKMalOB, NPOuMTAHHbIX Ha 5-M MeXKLyHApOMH. KOOKBUYyMe Mo acTpodu- 
3nkKe B JIbexe 10, 11 uw 12 IX 1953 r., WJI, 1957. 2© A. Blaauw, Bull. Astron. Inst. 
Netherl., Ne 433, 405, 414 (1952). 41 J. H. Oort, Month. Not. Astron. Soc. South Africa, 
11, M9, 91 (1952). * B. E. Mapxkap su, Coo6m. Biopakaucx. o6ceps., N? 11,3 (1953). 
3. M. Kon aos, AH, 90, M6, 975 (1953). %* A. Blaauw, W.W. Morgan, 
Ap. J., 117, Ne 2, 256 (1953). * K. A. Ul retiuc, M. K. A 6eme, Actp. xypn., 35, N 1, 
82 (1958). °° A. ©. Topouaxanse, Bona. AOactymancK. actpotus. o6ceppatopuu, 
Ne 15, 115 (1953). ?? B. E. Map Kap # u, Coo6m. Biopakancx. o6ceps., Ne 11, 19 (1953). 
*°H.H.CkaOunuxul, Yu. san. JIPY, cep. matem. nayx, Ne 136, B. 22, 10 (1950). 
2°T. Tr. Ky3muu, Actp. xypu., 33, M1, 27 (1956). °° M. L. Humason, N. U. 
Mayall, A. R. Sandage, Astron. J., 61, Ni 3, 97 (1956). 
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oruayge Akagemun nayr CCCP 
1958. Tom 122, Ni 6 


PH3BHKA 
| Jl. H. 3YBAPEB u 10. A. LLEPKOBHHKOB 


TEPMOJMHAMMKA CBEPXIIPOBOAHVKOB 
(ITpedcmaeaeno axademukom H. H. Bozoar6oeom 9 VII 1958) 


B paOorax (', *) Obima paccMoTpeHa TepMOJMHaMUKa CBEPXIPOBOAHUKOB Ha 
OCHOBe MOJeJIbHOFO TaMHJIbTOHHaHa, B KOTOPOM 3JICKTPOHHO-(OHOHHOe B3aH- 
MOJleHCTBHe 3aMeHeEHO IIpAMBIM B38aHMOflelicTBHeM MexKLy 3IeKTpOHaMM C IIpo- 
THBOMOJOKHKIMA HMMyJbCaMu wu ciMHaMH. IIpu 3TOM OKa3a0Cb BO3MO2%KHbIM 
WOcTpoeHHe aCHMNTOTHYeCKH TOUHOrO peuieHuA (*). B HacTostrel pa6ore Mb 
‘paccMOTpHM TePMOJMHAMHKy CBepXIIPOBOJHHKOB C MOMOLLbIO TaMMJIbTOHHaHa 
@Mpé1uxa, B KOTOPOM ABHO YUNTHIBAeTCHA 3J1EKTPOHHO-(POHOHHOE B3aNMOselicTBHe. 
Tipu stom mpi 6yJemM Nosb30BaTEcaA TEPMOAMHAMUNYECKON TeopHel BOSMYILeHHit. 
Cnenya merony H. H. Boromto6opa, npouspeqem Takxke PeHOPMHPOBKy KOH- 
CTAHTbI 3JIEKTPOHHO-(POHOHHOTO B3aHMOMeEHCTBUA, YTO NO3BONHT YJIYULITb 
CXONMMMOCTb pasJIOXKeHHH, T. €. JacT Te Ke MpevMyrlecTBa, Kak MB CJlyyae Hy- 
‘JleBbIx Temnepatyp (3). Mcxoyqupil ramusibToHHaH uMeeT BULL 


| + 4 @q + 
H = Dd) cna aes + >} ©, @ bg + 5) oy, ey/ 5) Ue Gr'o (0g + 6-4), (1) 
ko q k/—k=9, 6 
The &, = k?/2m-—w; uw — XMMMyeCKHH NMOTeHIHAad; g, — KoHcTaHTa 9J1eKTpOHHO- 
(bOHOHHOrO B3aHMOeliCTBUA; Gés, Ano, 0, H bg — OMepaTOpbI Nopoxk ena MH yHHY- 


TOXK€HHA, COOTBETCTBEHHO, (pPepMHOHOB H (oHOHOB. Cyuieya padoram H. H. Bo- 
romo6opa (°,*), mpou3BeyeM KaHOHMYeCcKoe MpeoOpas0BaHHe oOlepaTopos: 


+ 
Ak, 3), = Urkpg + Ura, A_p,—1|, = URXpy — VR&ko; 2) 
os Py 2 oa aay vee ( 
bg = eBg + bg Up tuy=l, Mo ue=l, 
TE Up, Ve, he H &,-— BEICCTBEHHbI€ MapaMeTPbl, SaBHCsALWe OT \k| u [qj. 
TamusptTouuan (1) B HOBbIX OMepaTopax 3alIMUleTcH B Be: 


~H=Ao+H', H’= Ayt+ Het Ast Het M1 + An, (3) 
rye 
~ aR ae . \~ =e s| : 4 al 12 ee 
Hy=U-+ > Sp (Xeo%ko + Xn %k1) + dy 8q8q> U=2 LEERY, 5 Dig Ap + wo) (4) 
k q R q 
~ ar 4° we tt 
Hy = Yi {84 (u — 08) — Ex} (orn00%e0 + Hrr%m), Ha= Dy {@q (XG + 42) — 9} BaBa 
k q 
++ ++ 
Hy= >) 2entledn (Ono%er + %ir%eo), Ha= Di Oghattg (BoB—q + B—aBa): 
Rk ; q 
ois = =k (5) 
Hy = dy gy (R, ®’) (Bq + Ba) (Hwo%t0 + Matte2), 
k'’—k=q 
+ + 4+ 
igi >» Ei (R, R’) (Bq + Bg) (Onrotna + %e'1%ko); 
k’--k=g9 
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g, (RR) = g,, (@4/2V) (hg + Hg) (Unt — One), e 
By (BR') = g, (@q/2V)" (bg + tg) (Urrte + Ont). 


B ramusbTouHane (4) BesHUHHDI c, U Wg TpelCTaBsAlOT COOOK «MepeHOpMHpo- 
BaHHble» SHepruu (pepMHOHHHIX HM OOSOHHbIX BO3Oy2KeHH, KOTOpble OyAyT orpe- 


JI@JIeHbI HEDKe. 
JlA BbIYHCAeHHA TepMOJMHaMMUecKorO MOTeHI{HasIa {2 BOCTIOb3syeMca TepMO- 


oe o o o 5 ‘e 
JMHaMuuecKoli TeopHell BOSMyULeHHH B (bopMe, HaHHOli B padoTe (°): 


Q = Q) + <Rde, (7) 


rye 


CO 


ne 8 
(Rye = 5 SN eV dts tn PH! (ty) «(tne 
n>1 0 0 
H’ (t) = ett ie Te B == 1/6. 


Uugexc c B cbopmysie (8) o3HauaeT, UTO YUHTHIBAIOTCH JIMUIb CBASHbIe MHa- 
rpammpl. Yepequenue mpowsBoguTca m0 6ouIbuoMy aHcamO6Ju0 T'u66ca c raMAJb- 


(8) 


Tonvanom Hy. Iloce unTrerpupopanua m0 fy,...,¢n (8) MpHHumMaeT Buy 
\ = 1 1 1 1 
Ryscsy Saal! H’ tee AF oye (9) 
K Ye oe ( ) © E; E> jDiac ye 


rye E; — 9Hepreruueckue 3HaMeHaTeIM (cM. (°)). 
B paccmaTpuBaemMoli 3aylaue HeEBOSMYLIeHHbIM TepMOAMHAMHYeCKHH MOTeHILHaJ 


Q, = U—26 d\n {1 + e-Fe!8} 4 8 >) in {1 — 2-99}. (10) 
R q 


Tlogcrapsiaa B (9) onepatop H’ ((3), (5)), seTpyaHo y6equTbca, 4TO ONepa- 
Topp! H3; u Hy ye BO BTOPOM NIpHOJIM>KeHHM MPHBOLAT K NOABJICHHIO <OMaCHbIX» 
3HaMenatTevieH 1/2, u 1/2wg (cM., HampuMep, HarpamMp! Ha puc. 1a), KoTOpple 
MpHBOAAT K pacCXOJMMOCTAM IIpH WHTerpHpoBanHA 10 k uw q. Ilapamerppl Up, Vz 
Hog, U, HOJDKHbI ObITb BbIOPaHb! TAK, YTOObI 9TH OMACHble YWJICHbI He MOABJIs- 


JMcb. Jl sToro, HampuMep, B CJlyu¥ae MapaMeTpOB Up, H UV, MOCTATOUHO MIpH- 
PaBHATb HYJIO BO BTOPOM HM TpeTbeM MIpHOJIMeKeHHAX CYMMY BKJIaOB B TepMOJH- 
HaMHYeCKHM MOTeHIMaJI OT BCeX JMarpaMM C JBYMA JIMHHAMH, BXOJAULMMU (HIM 
BbIXOJAULMMH) B BeplMHy, COOTBETCTBYIOMLYIO onlepatopy Hs (puc. la). Mckmouas 
TaKKEe YJICHbI C OMACHBIMA 3HaMeHaTeJIAMH, BO3HHKaloulHe OT omepaTopa Hy, uv 


BbIOUPad JJIEMEHTApHble BOSOYKAeHHA &_, H Wy Tak, uTOOD! Hy u Hy He Japan 
BKJlaqa Cc dakTopomM 8 = 1/6, cooTBeTcTByIOUIHM «HYJIEBOMy» 3HaMeHaTeJIO B 
pany Buaoxa (9) (cM. 06 3TOM HMKe), BO BTOPOM MpHOuIMKeHHU MOsTydaem 


Q = Qo + Di {en (uz — 02) — Sp} Ate + D} fg (N+ U2) — Oy} vy # 
k q 


+ DD (eth RS (R, RY) +22, (B, RI (R, RD); (11) 
k’—k=q 
Tie) Beyeh nee ala Be ta i (EI a Se age ee 
hme ee Cue te i ee: tha (ala ae a Oo See 
id 7g ae if vy, gs ") Cay) (1 + vp) Melty, 

= Of eb, m= ep7 O, — &,— Ep, — 0, +e + ep 
Vg pp ~ Ze 

tage Mea CEWO LI, vy Bey, 
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lonyyatoujeeca B pesyJIbTaTe KOMMeHCalMH yMarpamM puc. la ypaBHeHue 


® 
a Ss, =— Spl Vp (1 = 2np) + 
a » 2 (R, k’) g,, (Rk, R’) {1 (Rk, RB’) — Ju (R', R’)} = 0 (13) 
hi (k’—k=q) 
OBlawaeT C YypaBHeHHeM, MNOJlyuaeMbIM MIpHpaBHHBaHvHeM HyJIO BapHallHH 
IO Uk Me Vp (Olly = UgdSpR, SUp = —UgdSy~)  TePMOMHAMUMYeCKOrO noTeHIMana 
H5 H, 
Hz Hy , 
A kK’ K 
*Cy ee ¢ GO 1¢ 1. Hy | fH 4 
ia K’ A hk 
H H k 
3 g Ha H3 
Oo Hy Hy H, H, 
Hy 
a Ak Ak Ak Kk 
aa 
, , 4 A’ 
i, a K A 
Puce. 1 


“# Paccy2nas aHaJIOrHYHOM O6paso0M, JWI hy HW Yg GyIeM UMeTb (dd, = ,0Sy, 
ug = hy0Sq): 


1 8Q 
2 8s, = Wghgltg (1 + 2g) + 
+ DY {e2 (kk) i(k, h) + 92,(k, B’) In(e, k= 0. (14) 
k’ (k’—k=@) 


SHeEprHH 3JIeMeHTapHbIX BO3Oy2KJeHHli (epMHOHOB H 6030HOB ONpeyeJAIOTCA 
CKJIIO“eHHeEM JMarpaMM C BKJO“eHHAMH ONepaTopoB /7, H Hy» B BepxHem (HM 
WxKHeEM) y3Jie jMarpaMMbl (CM. HalpHmMep, puc. 16). Takaa kKomnencalua 
OecneunBaeT HCue3HOBeHHe B PAY TeOpHH BOSMYLICHHH UIeHOB, Mponopitvo- 
aJIbHBIX 8, H SKBUBAJIEHTHA YCJIOBHAM 


8 8 
ANMIeM Tellepb ypaBHeHusa (13), (14) B Gomee yqoOHOH dopme. TlonoKu: 


Gphenon)) = - Dy G24 (hy + tg)? Unw 1 (R,R') — Ju (B, B’')}, 


Rk’ (k’—k=q) 


4 9 9 9 / 2 
Si(1 — 2n) = 5p Dy 2g (Ag + Ya)? (U2, — 02) (i (BR) — Ji (2, R’)} 


k’ (k’—k=q) 
2} 9 f 9 / 
aA +2y,)= — V »S £5 {(Uplly-—V pV p')” Ji (R, k ) al. (Upp + Up Vp)” Jay (Rk, k ys 
k’ (k’—k=q) 


= 


Torga, Kak HeTpyqHO yOequTEca, OyeM UMeTb (Ep = ey — Sz) 


1 eR 1 ep 9 ih, 
i+ |= 7! (hy + tg) = (1 — Py). (16) 
mee eos: z | Vara ‘ ; 
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Pynkunn Ce u Sz OnpesesAOTCA ypaBHeHHsAMH 


(Gx 
1 , , k 
1 27,)C. a0. (hetee)? (ike ek) —————$ ss 
Bey, 
4 D b k 
1 — 2ng) Sp = 55 209 (Ag ug)? (Ji (R,k')— Jn (2,R’)) ————.._ (18 
( k) k OV Dee, q ( qT VC. 2, 


Packpbipaa ypaBHenna (15), HaxoquM 


mw ~2 3) a ~~ ~~ Ke Pa 
S142 3) _ Sica ee 
k’ (k’—k=9q) : [o? —(e, + ey)? [or — (&, — &y)"] 
Wg (Ag+ Ug)? Og (12g) — (Eq + Ey) (1 + 2%) 
See Slag Oe ee ee 
k! (R’—k=9Q) Og — (Eg + Ep) 


Srp Og Ag + Hg)? Og 1 —2Mty,) — Ee + Fy) (12%) 


x (u2 — v2) + 4u,0 yaaa Te Up/Up’ 
fers SS akea) | a on Gurnee (19 
re (6, -€,) 20) (Ey — Ep) Ny | 
an 2 2 VO. oly) ia eine l eee 
Wg= Og (hg + 2G) + > 2g no iy zg giz od 
a aCe ie is of — (Ey + Sy)? bie hea) oy — (Fp — Ey) 


Ypapuenna (17) u (18) BMecte c BbIpaxKeHHAMH JIA 9JIeEMeHTapHbIxX BOS* 
6yxeHuh (19) u ycuoBHeM JIA ONpeseeHHA XMMMYeCKOFO NMOTeHIMasa MO 
HOCTHIO OMpeesAioT KOSPPUUMEHTL! KaHOHHYeCKUX NMpeoOpasoBanuk (2). px 

= 0 nojyuaem pesysbtaTbl padorni (*). Kak OOblmMHO, 9TH ypaBHeHHA MMe 
«HOpMasibHoe» pelleHHe Cp = 0 (und, = 0). HerpuBuasbuoe pelienue onpe- 
JleAeT CBEPXMPOBOAIee COCTOAHNE CUCTEMBI. | 

B. A. Mockamenxo (°) paccmorpel TepModMHaMHKy CcBepxXMpoBossaller 
COCTOAHUA WIA raMubToHvaHa Dpenuxa Cc NOMOUIbIO NpHOJHMKeHHOTO BapHa- 
I[MOHHOFO MeTOsla 6e3 yueTa NepeHOpMUPOBKH (POHOHOB, MpHyeM Wis cBoosHOl 
9HeprHuu MM ObIIO NoswyueHO BbIpawKeHne, aHasorMunoe cooTHoeHHo (12). | 

Tlepeiiiem Tenepb K BbIuHCIeHHMIO TepMosMHaMMuecKUX dyHKuM. Ilpunw 
Mas BO BHHMaHHe ypaBHenua (13)—(15), MbI BHAMM, UTO MPH BHIUMCIeCHHH 9H 
TPOMMH, HCXOA U3 TepMOJMHaMUMYeCKOrO NoTeHiwuada (12), AudchepenmupoBanne 
no TeMMepaType MOXKHO MNpOW3BOAUTb JIMWb NO ABHO BXOJAULeEMy MapamerTpy | 
(d Q/d6 = 0 Q,/o6). Beruvcaasa tTenmoemKocTb, Jin CKauKa TeMJIOeCMKOCTH 3 
KPHTHYeCKOH TOUKe MoOsyuaeM (y4HTbIBAX 3aBMCHMOCTb OT § Yepes C;) | 


1 de? 7 dw? | 
ct —{;[S0 Ne) 39 tg Dial ae | (20 


rye § = 6.) — kpuTHuecKand TemMepatTypa, Ip KOTOPOH NOABJAeTCA HETPHBHA Jb 
Hoe pelleHHe (U~0_ == 0) cucTeMbl ypaBHenHit (17), (18) um sHepreTHueckas me JH 
B cliekTpe ©, (19). Mepspiii unex B dbopmyse (20) copnayaer c BEIPaxKeHHeM Wd: 
CKauka TeIJIOCMKOCTH, MOJIyueHHbIM B (1,7), roe B KayecTBe Cp Hao B3ATb pe 
meHHe ypaBHenna (17). 

B 3akmuouenne BbIpakaeM rulyOokyio OsarogapHocTb akagz. H. H. Boro 
mOOoBy 3a WeHHbIe coBeTbl, B. A. MockaneHko 3a o6cyxyeHue pa6ornl 
K. Baoxy 3a mpucpwiky mpenpunta. 


Matematuuecknit uucTuTyT uM. B. A. Creksiopa Tlocrynuao 
b Akazlemuu Hayk CCCP 20 VI 1958 


UMTHPOBAHHASA JIMTEPATYPA 


1J.Bardeen, L.N.Cooper,T.R.Schrief fer, Phys. Rev., 108, 1175 (1959 
2H... boronpoton, Wo. Sy Gap er, lO. A. Lepkospuuxkos, JAH, 117, 7& 
(1957), *H. H. Boroaw6o.s, Hayun. goxa. peicw. wKon, Ni 1 (1958). * H. F 
Boroaw6osn, KOT®, 34, 58 (1958). *®C. Blach, C.deDominicis Nuc 
Phys., 7, 459 (1958). °B.A.Mockaaneuko, JAH, 128, Ne 3 (1958). 
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@H3HKA 


B. T. XO3AHHOB 


K TEOPHH MHO)KECTBEHHOrO OBPA3SOBAHHA 
IJIEMEHTAPHBIX BO3BY)>K EHH 


(Iipedcmaeaeno axademuxom H. H. Boeoawbosum 38 VI 1958) 


CocToAHHe KBaHTOBOHM %KUAKOCTH (CBepXTeKy4HH Testu) NpH Temnepatypax, 
OTJIMUHBIX OT AOCOJIOTHOFO HYJIA, WpelcTraBsaer coOOH COBOKYMHOCTh 9JIeEMeH- 
TaPHbIX BOSOYKMeHHU, OOpasy!OUIMX B NepBoM MpvOsMKeHHM ras KBasnuacTUL 
(POHOHOB HM «pOTOHOB»), MPHYEM BO3MOKHbI MpOMecchl MOTIOULeHHA HM ucTycKa- 
HUA BOsOyKJeHHH (ABJIEHHA MepeHoca uM peaKkcaluu). B cayuae, ecm mo Tem 
HIM MHbIM IIpHuYHHaM B HEKOTOPOM sqeKTHBHOM OObeMe V KBaHTOBOHM KHLKO- 
CTH BbIeIAeTCA WIM KOHUCHTpupyeTca ONpeesieHHaA NOpuMA 9HEPrHH, Mox«K- 
HO IIPOHCXOANTb porwkeHve SJIeMeHTapHbIX Bo3sOyxZeHuH. I]pu jocrarouno 
OOIbIUNMX SHEPrHAX porwJeHHe OyeT MHOXKECTBEHHBIM. DTO MMEeT MECTO, 
HalpuMep, KOrla B «XOJIOJHbIM» CBEpxXTeKYUHHM eM WoraflaeT Kania «ropa- 
yero» HOPMaJIbHOro remua vu T. W. MoxKHO CuuTAaTh, YTO IPH STOM OOpa3yeTcs co- 
cTaBHan cucTemMa oObema V, KoTOpadA B flaJibHelWIeM pacnaaetcaA, nepexols 
B OHO H3 BO3MOXKHbIX KOHEYHbIX COCTOAHHH, XapaKTePM3YeMbIX UHCOM BO3- 
HUKalOUlMX KBa3HUaCTHIL ONpesesmeHHoro copta. 

TlocKoibky KOHKpeTHble CBOHCTBA B3aHMOJeHCTBUA, BeMYULerO K Pox eHHIO 
BOSOyKMeHHH, HEM3BECTHbI (OMHAKO TIpH OObUIMX NOTHOCTAX 9HeprMn B3an- 
MOeHCTBHe JOXKHO ObITh OOJbUINM), TO WesecooOpasHO WIA pacueta BbIxOjla 
MHOXKeCTBEHHOTO Tpollecca HCHONb30BaTb cTaTHcTHYecKHuH MeTOR Depmu (’), 
OCHOBaHHHIM Ha MpelnomowKeHHH O paBHOM BO3SOyK]eHHM BCEX BO3MOKHBIX TO 
3aKOHaM COXPpaHe€HHA KOHEUHBIX COCTOAHHH, IPHYeM BEPOATHOCTh JaHHOrO BHI- 
XOJla CBASbIBAeTCA C UMCJIOM COCTOAHHH, OXBATbIBACMBIX 9THM BHIXOJOM, T. €. C eTO 
CTaTHCTHYUCCKMM BecOM. OTHOCHTeJIbHAA BEPOATHOCTH paciayla CocTaBHOH cucTe- 
MbI NoHo sHeprun W Ha n TORK [eCTBCHHHIX KBaSHUACTHI BbIPakaetca Popmy- 
Jon: 

yr dQ, (W) 

Se Dee Memeo wv (1) 
rie Q,(W) ectb o6bem 3(n — 1)-MepHoro HMMMyJIbCHOrO ‘IpoctpaHcTBa,  EbI- 
UHCICHHBIM pH yyeTe COXpaHeHHA UMMyIbCa, TaKOM, YTO 3HeEPpruA BCeX KBa3H- 
yaCTHIL OKa3blBaeTcA MeHbue W, 


dQ, (W) iv (14 0(BP,) u(w—3e). (2) 


dw ii . . 
L L 


rie U(x) = 1 ana x > 0; U(x) = 0 ana x <0; e(p) — dHeprua orfenbHOro 
ojleMeHTapHoro Bos6yxeHusd. [IpH momysenun (2) MBI npeweOperaem 3aKOHOM 
COXPaHeHUA YIOBOFO MOMeHTA, UTO He BHOCHT CYHICCTBCHHOM OMIMOKK B aHHOM 
pHOMKeHHH. OddeKTHBHBI OCObEM CHCTeMb! We B HalleM CuJlyuae, OUeBU AHO, 
gajlaeTcA YCNOBMAMM (pusuuecKolt 3afaun. JIMHeHHbIe pasMepbl HATepecyIoUMx 
Hac CHCTeM CHH3y OrpaHMyeHbl XaPAKTeEPHCTHYCCKOM JWIMHOM BOJIHbI paccmat- 
puBaeMbIX BOsOyxKeHH (Hanpumep k = (h/ po) WIA «poTOHOB»). C Apyrol cro- 
POHbI, CJIMIUKOM OosIbIINe CHCTeMbI, PasMePbl KOTOPBIX CyLeCTBeEHHO MpeBoc- 
XOMAT LIMHY CBOGOMMOTO Mpobera WieMeHTapHOTO BOsOYyKXLeHUA B OKPy Kaine 
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cpefle, MOsRKHbI BeCTH CeOA CKOpee Kak TeTepodasHble BKNOVeHHA. BeweqcTBue 
MeAICHHOCTH Mporeccos Wudpy3suu WM TeMMOMpOBOMHOCTH B 9TOM CJlyyae MouJ- 
KeH UFpaTb pOsMb Mpollecc MpoOeHnA cucTreM Ha Oomee MeKHe OOpasoBaHHA 
B pe3yJbTaTe CJlyualHbIx BOSeHCTBUM. 
Ucnoup3ya WHTerpasibHoe mpeycTaBseHHe BXOAULMX B (2) (pyHKIMH, MOyuHM 
CM., Hampymep, (?)) 
co—id = ane 
yor da iawf da idp—iae (p) 4..)” 
SW) = aap _\ ae” \aepl\e gol 


—o—/d 


STO BbIPaxKeHHe MOXKeT ObITb BbIYMCJICHO TOUHO B CiJlyyae pom eHHA N 
(poHOHOB (cMekTp ¢ = Cp) 


Sen(wW) =[ 


V n—1 4(4n—4)! Wie 
(4m)? ( al (2n — 1)! (2n — 2)! n! (8n — 4)!’ (2) 


uTO Aa n> 1 MoxeT ObiITh NpelcTaBJeHO B Bue 


dou = 2eV3 ne en W \3 2-1 P 
Snot lia (Qn) Pw ni” laa” (az) | (9) 


a TakKe B Culygae cnekTpa ¢(p) = A + p?/2u. («poTOHby MpH Py — 0): 


P a /> <0 n—l (w ——n)p2—*le 
Zr onan x) 


rye HCMOJb30BaHbI OOO3sHayeHHA w= W/A, V = (4n/3) R3, % = (R/X)?, Tpwuem 
ky = h/V A ectb anasior KOMNTOHOBCKOM JJIMHbI BOJIHbI 9TOM KBa3HUacTHILbl. 

B oOmlem culyyae «poToHOB» CO cneKTpoM 3Hepruu ¢(p) = A + (p — po)?/2Qu 
OTHOCHTEJIbHadA BEPOATHOCTh pOKACHHA 1 BOsOyKTeHMH (3) BHIUNCIAeTCA Mocse- 
-QOBaTCJIbHbIM IIPHMeHeHHeM MeTOJla NepeBasia MpH KaxKJOM MHTerpHpoBaHul B 
MpeqnosoxKeHHu, ato n>1. B pesyaprare nmocse OBOJbHO JJIMHHbIX BbIUHC- 
JIGHHH Nouwyuaem: 


Sn, (w) =const -[47/3 V x |" 7 F, (w), (7) 
rye 
ecwwif ace \OU? (Be 22 2.—30\- 4 [At 80 RI 
le batter poses eg ere 


mpHyem (byHkiusa §(n) ompeyeisetca ypaBHeHueM 


mpl e/a FG di (9) 


i. yn yn 


M BBeJ[CHbI NONOJHATebHO CyleLyioulMe OOo3HayeHHA: yy = p2/auA, c == (RiK)e; 
= h/p) — XapakTepucTuyecKkad jIWHa BOJIHbI poTona. lepsplit OTOpomleHHblii 
WIeH HMeeT 10 OTHOWeHMIO (8) nopagoK (Yn). 
AnaJ0ruuHbiM O6pa3s0M Tosyyuatorca (PopMyvIbI, Waloulwe B TOM 2Ke npuosu- 
*KCHMM BepOATHOCTh OHOBpeMeHHOrO OOpasoBaHHA, HanpHMep, S$ «pOTOHOB» x 
n—s (pononos. IIpu stom BepostHoctb (3) coxepxKUT nox MHTerpaJioM IIpon3- 


BeneHve (akTopow \exp [iAp —iae (p)|dp 8B coorpercrBytomujMx crenensax. 


IIpupeyem cbopmy.ty, nouyueHHy!o B npexmosoxKeHHn Gis >> 2X, 410 coors 
BeTCTByeT CJlyualo, KOPja YMCO POTOHOB CyIeCTBeHHO MeHbIe ynCsa POHOHOB: 


Sy.) = (Z (2 [VARY] aE 


3s 3 
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C MOMOMIbIO HaieHHBIX BbIIe BepOATHOCTel MOXKeT ObITD NOJly4YeHO CpeqHee 


MHCIO S€MCHTApHBIX BOSOY2KNeHHH ONpezeMeHHOrO poa, oOpasyiouluxca nipu 
pacmaye cocTaBHol cucTeMbI 


n= SWS, | Ds, (11) 


a TAKKE KBaNpaTHYHOe OTKJOHEHHE OT CpeqHero, NpHuem’ cyMMuporanne BY (11) 
-HfleT MO BC€M BO3MOXKHBIM 3HAYeHHAM N, T. €. OT N= 2 |(MMHHMaJIbHOe uNCTO 
KBa3HuaCTHI, HeoOxoyNmMoe yA 


BBIMOJIHCHHA 3aKOHA COxpaHeHua wey 

WMMyJIbca) 2O Mmax(W), ompeye- STS 

JIA€MOrO HaJIMYHOH SHepruelt. To- =e, 

CKOJIbKy BCe (OpMYJIbI JIA OTHO- ag 

CHTeCJIbHBIX BePOATHOCTeH UMeIOT Si, TT 
BH const-a"—1F, (w), MOxKHO Ha- Sipe Sakon 3/6 bie 


NHCaTb OUKGH 


= d 
ep be 
oe 12) 
een ( 
(n—nj'=az-(a noe 
rye ; 
Z(a, Ww) = Sor, (Qs a Se: Puc. 1 


(13) 


Cymma Z TOUHO He BbIUHCAeTCA. Omnako, BOCHOJb30BaBIINCb TeM, 4TO 
OTHOCHTeJIbHad BepOATHOCTh S, Kak (yHKIMA  UMeeT pe3KHH MaKCHMYM BHYTPH 
WMHTe€pBaJla W3MeHeHHA 7, Mbl MOXKeEM C MOCTATOUHOH TOUHOCTbIO IIPHMeHHTb 
cbopmysty Otnepa — Maksopena. 

Ecam ompezesmTb dyHKuMIo §¢(x) Tak, uTobn S (x) = const-a*F (x) = 
= const-exp (x), TO TOUKa %¥) MakcuMyMa (pyHKunH S (x) HalieTca H3 ypaBHeHHA 


9! (Xo) = Ina + (In F (x9) = 0, (14) 


mipuyem 9” (xo) << 0 yxxe He 3aBHCHT OT Mapametpa a. Pa3snaran (x) B pay 
BOJIM3H TOUKH MaKCHMyMa Xo, HaXOJHM 
ae Vin ! 
. € rae, ~~ 
\ Oe ills eee en mal =e oO I, (15) 
v= o” (Xo) Xo ¥) 


oTkya mowyuaem 
= { 1 \ Sore Wf ex 1 ‘ 
n= X41 + 0(—- ale. (n — n)? = [— 9” (Xo)] 1 +0(=-}t. (16) 
Koy) Xo 
Jleo CBOMTCH, TaKAM O6pa30M, K PeLeHHIO TPaHCIeHJeHTHOrO ypaBHeHHs 
(14), dopma KoToporo 3aBHcHT OT 92HeEpreTMuecKorO CMekKTpa TMOpoxKaeMbix 


Bos0yKJeHHuH. 
J\a (POHOHOB HMeeM ypaBHeHHe: 


4 3 3S 
In ai Y (Fe) Go Wore eee ot (17) 


YTO TNIPHBOJHT K BbIpasKeHHIo- 


Fale) (oat CE) +}. . 


rae E = W/V —nuornocTb 9HeprHv B COCTAaBHOM cHcTeMe. 
1005 


B cayyae 2Ke O6pa3s0BaHHA «POTOHOB» HCMOsb30BaHHe dbopmya (7), (8), (9) 
NpMBOAUT K COOTHOLICHHAM 


n (w) w-,-(w (eee 
Ho) 2 “(4 i in 2 =0(, (19) 
upHuem cbyHkiua @ (C) onpedesaeTca BbIparkeHHeM 
4V0 O+1 ) 2+ 40 — 6° 20 
Oe ye ta” te Vado ed—oFre ay 
nae P = y 
268 () =VO—O? + lore — 9 + PO —— 1-1. (21) 


Bemmunia n(w)/ ecTb cpeqHee YHCIO OOpasylOlUxcA BO30yK]eHHH, MpH- 
xoyamleecd Ha }uacTb «aKTHBHOrO» OObeMa BeJIMYHHbI (4x /3)%®. Xoq KpnBok 


Puc. 2 


n(w)/t B JorapupMuyeckoH Kale mpeycraBieH Ha puc. |. B mpejeubHom 
CJlyiae OOJIbWIHX MVIOTHOCTeH SHepruH B cHcTeme (y¥o<_1) Nomyyaem acuMmTo- 
THYeCKy!O (popMyJly 


we = 0,805 apt rh 9,15 (2) +... ae (22) 


AnvasorHuHbili mpeyeJbHblit 3aKOH MOulysaeTCA Mp BBIMMCJIeHHAX C Po—>O, 
C/leAOBaTeJIbHO, pH GOOJIbIIMX SHeEPrHAX XapaKTepHCTHYECKY!O POJIb MrpaeT TvIMHAa 
BOJIHbI ky) H pa3sHHIla MexkAy cNeKTpamu cTupaetca. BerancenHplt AA oOulero 


cyuaad xo] Mpou3BoJ{HOK din(n/*) /d\in(w/t) mpeyctaBieH Ha puc. 2, rye 
aACHO BHJIeH Mepexo, K MpefeJIbHOMy CTeMeHHOMYy 3aKOHy. 


Marematuyeckul uucTuTyT um. B. A. Creksiopa Tloctynuuo 
Akajlemuu HayK CCCP 23 V 1958 
UHMTHPOBAHHAA JIMTEPATYPA 


1 E.cFer mi, Progr. Theor: Phys.,'5; 750 (1950)" 2 "J. V. Le por ey RUNGS Vwa rt 
Phys. Rev., 94, 1724 (1954). 
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TPEOPH3SHKA 


JI. A. XAJI@HH 


! MHOOPMALLHOHHAS TEOPHA WHTEPMPETAUMUM FEO®H3H4ECKHX 
HCCJIEHOBAHUM 


(ITpedcmaeaeno axademuxom B. H. Cmupnosom 19 V 1958) 


B HacToseh paOoTe paccMaTpuBaetca HHPOpMALMOHHAA Teopua UHTepMpe- 
Tall reodusnyeckux uccleqOBaHHu. Or OObIUHOM TeopHH MHTepmperaun ona 
ITIMUaeTCA TEM, UTO B OCHOBY MONORKeHa Mex OMMCAHUA reotu3sH4eCcKUX MeTO- 
MOB MCCleqOBaHHA Kak CHCTeM HHPopMalMoHnHOrO HaOsmoZeHuA (7, *). Tlomumo 
TeEOPeTHKO-HHPOPMAMMOHHOFO MoAxofa, paccMaTpHBaeMble 3ajaun MoryT ObITb 
MCC/leOBaHbl Ha OCHOBaHHU KJlaccHueCKOH TeOpHu CTaTHCTMYeCKOrO OLeHH- 
BaHHaA*. Bompoc xe O CBA3H TeOpeTHKO-MHOpMallMOHHOrO NosLxosa u TeOo- 
puu craTHcTHuecKoro OleHHBaHHA B HacTOslee BpeMA MOJHOCTbIO elle He 
peuten (37°). 

1. Kak u3BecTHO, 3aaua MHTeplperalun WavHblx reodu3suyueckoro MeTojla 
COCTOUT B OlpeflemeHHH NO reodusnyeckoMy No 9,(r) (cHrHamy) coorBer- 
CTBYIOULEro paciipeseeHHA HCTOUHHKOB 9TOFO MOA e (cooduyenus)**. IIpu stom 
OueBHHOe TpeOoBaHNe COCTONT B TOM, 4TO WIA JaHHOro reodu3snyeckoro NoWA 
9(r) COOOMLeEHHeEM e@ MOXKHO Ha3BaTb JIMMb TAKYIO XAPpaKTePHCTHKY HCTOUHUKOB 
2TOrO MOA, KOTOPadA OAHO-OMHO3HAYHO (TeOpeMa €MHCTBeHHOCTH) CBA3aHa C 
aHHbIM reoc:pu3svyecKHM Moslem (CHrHaJIOM) 9,(r): 


Pp (tr) —P.- (1) 


B rakoli nocraHopKe ecTecTBeHHO pasOHeHHe Ha MIpAMble HW OOpaTHble 3afaun. 

OueBuHO, YTO MHTepMpeTaluA MOxeT ObITb Tora MHOO NaserouHoO s1u60 
aHasuruueckon. Iloq manerouHol WHTepiperauMeH MOHMMaeTCA CuJlefyrorlee: 
BaflaBad pa3IMUHbIe ;, HaXOJAT pellieHveM IIPAMbIX 3ajlay COOTBeTCTBYIOMIMe 
,(r), TAK YTO B pesyJbTaTe NOsyyaioT TAOMHIbI-MalerKM: 


Pi Po; (t); (2) 


MHTeplperauuAa TOra COCTOHT B TOM, YTO TO H3MepeHHOMy momo > (r) Haxo- 
AT B TaOnuuax (2) coorBeTcTByr1olee 90 (I) (cuHTaeTCA, YTO ZTO BCera MOXKHO 


CllelaTb, eCJIH WasleTKH JlocTaTOuHO MOApoOub!), a ClefoBaTebHO WH HCKOMOe 
e;- B MocueqHee BpeMA HHTeHCHBHO pasBUuBaeTCA MH Tak HaSbIBAeMbI aHaJMTH- 
yecKuil MeTO, HHTepmperaluu. CyTb 9TOrO MeTOJa COcTOUT B pellleHuM OOpat- 
HbIX 3ajlau (B UaCTHOCTH TeOpHu MoTeHMasia). 

Kak MbI BUJMM, HV B MaJierouHOM Hu (TeM OoJlee) B AHAJIMTHYCCKOM MeTOax 
MHTeplperalluu COBepleHHO HeT MeCTa TaK Ha3bIBaeMO KOMIJIeKCHOM Teovoro- 
reousvyecKoll MHTeplperalluu, XOTA MMeHHO OHA IIpHMeHsAeTCH MpakTHyecKH. 
Dro upoTmBopeye B OObINHOM TeOPHH MHTepMperalun, OYeBYAHO, oJKHO 
ObITb BbI3BAHO KAaKUM-TO ee IIPHMHIMNMaIbHbIM HefocraTKOM. HefocraToK stor 
3aK10UaeTCA B TOM, UTO B OObIUHOM MOAXose K TEOPHH MHTepMperallun coBep- 
UleHHO HrHOpUpyercaA HaslM4uHe MOMeX B CaMOM IJHpOKOM CMbICJle STOO CJIOBa. 


* Ha 970 o6patua Moe sHuMaune IO. B. JImunuk pu oOcyxkJenuH paboTHl. 
** B HalucaHHu 9,(f) Mbl O6o3Ha¥aeM Yepes f NepeMeHHbIe KOOpAMHAaTHI reotu3Hyeckoro 


AOI ( HallpHMep IIpocTpaHcTBeHHble KOOpAMHATH!). 
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2. Ccamoro Havasa OyJleM NpesnoularaTb, YTO B M3MepeHHOM Movie (curHase) 
KoTOpoe OGo3HauHM uepes Y(r), ecTb Mose (curHasl) C MomesHOH e-HHOpMa-} 
eli H MoMexH f(r) c MelllaromleH N-vHd@opmaruen: 


P(r) = 9 (r) + n(r). (3) 


OctaHOBUMCA HeCKOJIbKO Nospobuee Ha NOHATHU «noMexH». Jia 9TOrO HeOO- 
XOJMMO YTOUHHTb MOcTaHOBKy 3alauH, cTosmeH Mepes reodu3snuecKHM MeTO- 
Jom. CopeplieHHo ecTecTBeHHO, YTO €e MOXKHO COpMyJIMpPOBaThb CJeyIOULAM} 
oOpasoM: onpelerntTb “3 WaHHoro Kslacca COOOMleHMM p,, The UMCO pa3sJIM4- 
HbIX cooOmeHu KoHeuHO (i = 1,2,...,/), TO cooOmjeHHe ej, KOTOPOe COOTBET- 
cTByeT H3MepeHHOMy Novo (curuasy) b(r). YxKe ToT PakT, 4TO Mbl OrpaHnunn 
MHOxKeCTBO (KIacc) HHTepipeTupyeMBIx cooOuleHHH (a STO NPMHIUMMMaIbHO He- 
OOXOMUMO), IpHBOAUT K TOMY, UTO HEKOHTPOJIMPyeMoe BJIMAHHE BCX OCTAJIbHBIX 
HeEHHTepMpeTHpyeMbIX HCTOUHHKOB COOOMIEHHH HeOOXOAMMO BKJIIOUMTb B TMOMe- 
xu. Kpome Toro Mbl BKsIIOUaeM B MOMEXH HEKOHTPOUpyeMy!o YacTb, OOyCJOB- 
JICHHYIO HHCTPYMEHTAJIbHBIMUM OWIMOKAMM H3MepeHHs, a Tak2Ke NOTPelIHOCTAMH, 
KOTOpPbIe BOSHHKHYT Mpu oOpadorKe Yr). 

TlockosibKy H3MepeHHoe Mose (r) oTMUaeTCH OT $,(r), TO MO aHHOMy 
momo (r) y2kKe HeMb3A OMHO3HAYHO YKa3aTb COOTBETCTBYIOUee COOOULeHHeE 9p. 
MakcumMyM, 4TO MOXKHO cyeslaTb, He mpHOeraa K Joray{KaM (KOTOpble paspylwlaror 
HH(POpMalLuI0O),— 3TO OMPeeIUTb BePOATHOCTh COOOMLCHHA P TPH H3MepeHHOM TOJIe 
v(r). Tak Kak OfHO-OJ{HOSHAUHBIe MpeoOpasoBaHHA He MeHAIOT KOJIMYeCTBa HH- 
cbopMatun (uHC:opMallHOHHO GeccojlepxKaTeJIbHb!), TO 3aaua WHTepmperTalHn, oue- 
BHJHO, CBOJIMTCH K BO3MOXXHOMY COXpaHeHHIO p-HH(OpMallWH HM pa3spyLeHHo 
n-wH(opMalluH TocpeCTBOM HeoOpaTHMoro Mmpec6pa3soBaHHA Hal Moslem (rr). 

3. [IpeqnooxKuM, TO MOMexH SABJIAIOTCA OHOPOJHbIMH, T. €. 3HAYeHHA 
n(fe) pH pasHbix k * craTucTMuecKH He3aBHCHMbI HM pacmpeyeseHue Pp, (1 (re)} 
OJMHakOBO MpH pa3sviMuHbIx k **. Torjgla Ha OCHOBaHHH Teopembl Beleca ¥# 
onpeyeseHnaA (3) MouyyaeM HCKOMBIM pesysibTaT (°, 7): 


Py (G2) = ap (92) Pi (2) = ap(pz) I pPi(P(tx)— ,(te)), Di po(ex)=1, (4 


re Py (p,) — allocTepHopHad BepOsTHOCTh COOOWeHHA 9; IPH H3MepeHHOM nove 
b(r) (Tv. €. HCKOMBIM pesyJbTaT HHTeplipetalun); p(o;) — anpHopHad BepoOsATHOCTb 
COOOMLEHHA 9;; Pi (7) = Po, (~) — PYHKWMA MpaBsonoyoOuA; a — HOpMHpoBouHas 
MOcTOAHHad. OcHOBHOM pesysbTaT (4) COCTOHT B BBbIJeJIeHHH MHOXUTeIA p (0;), 
KOTOPbIMt H€ 3aBHCHT OT p, (r) u (r), OMpeyesiaa TEM CaMbIM BEpOATHOCTh CoO6- 


W€HHA p; JO MpHMeHeHHA JaHHoro reotpHsHyuecKorO MeTOJa, TaK UTO, HanpHMep, 
MHOXUTeJIb P(p;) OTPaxkaeT MpeBapHTeJIbHbIe TeoMOrMuecKHe MpeCTaBJeHHA HI 
pe3yJIbTaTbI WHTeplpeTallHH, MOyYeHHble Ha OCHOBaHHH ypyrux reoctusnuecKHx 
MeTOJOB. 

4. Kak ObIIO NOKa3aHO B MpeYbiyWIeM MyHKTe, ecsIM Obl pacmpeyeieHve 
MIOMeX (7/2) ObIIO H3BECTHO, TO pe3yJIbTaT MHTeplpeTalun Opis10 Obl JWerKO HaliTH 
coriacHo (4). Oguako OObIuHO pacmipeyeseHHe moMex p,() MOMHOCTHIO HeH3- 
BeECTHO, H3BECTHbI ObIBalOT JIMUIb HEKOTOPbIe ero XapaKTepHCTHKH. 

J{orrycTuM, 4TO HaM WS3BeCTHbI MepBble / MOMeCHTOB pacmpeyenenna p, (n): 


Nz N2 Ne 
\ pi (n)dn = 1, \ np (n)dn == e, \ n™ p(n) dn = &m. (5); 
NA N, NA 


Torga verko Halira Takoe pacnpeyenenue p(n), KoTOpoe, 6yzyuH HOpMH-~ 
poBaHO Ha /M™ MOMeHTOB corJiacHo (5), OOpalijaerT B MaKCHMyM KkOJIMUeCTBO: 


* 
sai MbI ABHO TeM CaMbIM YUHTbIBAeM, UTO H3MepeHHA BeNyTCA B KOHEUHOM uUCVIe TOUeK. 
QTO MpeAlosorwKeHHe OTHIONb He orpaHHunpalollee, UOo OMHOpoMHbIe NoMexu HanOowee 
onacubl. EcTectseHHo, ¥To pu Godlee TOUHOM MoAXoZe Halo yYecTh KOppedAMOHHbIE XapakrTe- 
PHCTHKH ToMex. 
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n-vndopmaun (8): 
Ne 
1 {n) = — \ p(n) log p(n) dn. (6) 
M 
Pewlad COOTBeTCTBYIOULYIO BapHallHOHHy10 3ayauy, mouryuaem *: 
p(n) =exp {Ky tnt... + dnn”}. (7) 


BpiOupax Torya B (4) p(n) B Buye (7), Momy4aem 


pa (00) = ap(er) exp {24 (Rs 1B (Cs) — gop lta] + - thn LDH) — g(t}, (8) 


R 


PesybTat (8) ompeyemser MMHUMasbHOe KOvIMuecTBO uNdopManMH B OY (r) 
OTHOCHTEJIBHO 9 TPH 3a/aHHbIX XapakTepHcTHKax (5) pacmpeyenenua p, (N). 

5. PaccMOTpHM HeCKOJIbKO OCHOBHBIX BapHaHToB. 

1) IlyerTb usBecTHa TOKO HOpMUpoBKa Pp, (1): 


Ne 
\ p2(n)dn = 1, (9) 


Ny 
T. €. OTHOCHT€JIbHO MOMeX TipakTHueckH HuYero He u3BecTHO. B 93Tom cylyyae 
M3 (7), (8) Nomwyuaem 


Py (6s) = ya, P (x) = GP (pH), (10) 


T. €. COBCPUIeHHO CCTECTBCHHbIM pesyJIbTaT — reo*u3HYeCKHH SKCIepUMeHT HuYErO 
He JOOaBsaeT K alpHOpHbIM (reoJiorMyecKHM) MpecTaBJIeHHsM. 
2) IlycTb u3BeCTHO Tak>Ke cpeyHee 3HayeHHe TOMex: 


Nez No 
( pi (n)dn=1; \ np,(n) dn =e. (11) 
Ms Ms 


Torga Ha ocHopanuu (7), (8) Mouwyuaem, OdeBH HO: 
Po (04) = 1 P (pi) exP |— a D1 Go, (Ca) (12), 
k 


T. €. B 3STOM CuIy4ae PesyJIbTaT HHTeppeTalMH YTOUHAeT allpHOpHble mpeycTaB- 
JIQHHA, OHaKO TOJIbKO Ha OCHOBaHHH TeOpeTHYeCKHX MpeCTaBJeHHH (>, (1)),. 


a He Ha OCHOBaHHM pe3YJIbTaTOB 9KCMepHMeHTa (Y(1r)). 
3) Hakonell, WyCTb OTHOCHTeJIbHO MIOMeX H3BeCTHa TakxKe AMcHepcHs: 


Nz Ne N2 
\ pinar= 15 \ np, (n) da =e; \ hn? 0; (ni): dit = o% (13); 


N, Nx Ni 


B 970m culyyae Ha ocHoBaHHH (7), (8) JerKo Nosyuaem 
a) ; Sl 2 
Py (ec) = 1 P (px) EXP Co da 21 o; (Fa) + ds 21 93, (r)} x 
k k 


x exp 2a Dh (4) y(t} (14) 


5 — 
*® Qo, A1, «+ +> Ap, — MOCTOAHHEIC, ONpeAeJIAeMbIe H3 (9). 
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Hurepnperaiua B 9TOM cJlyyae COcTOHT H3: a) TreoJOrMuecKOH (wWIeH Pp (p2))3 
6) TeopeTHuecKOl (MepBad SKCIOHeHTA, 3aBHCHAILad TOMbKO OT $o, (r)); B) Teope- 
THYeCKOH O6paSoTKH pe3yJIbTaTOB IKCMepHMeHTa (BTOPaH SKCMOHEHTA, 3aBUCsAaA 
Kak oT (Fr), Tak H OT %,(r)). Takum o6pa30M, MbI JeHCTBHTeJIbHO MOKa3aJiH, 
uTO HHTepliperallMa reotpusHuecKuX HCCJIeOBaHHM eCTb KOMIIJIeKCHaA TeoJIoro- 
reospusnueckas. 

Vis (14) ouvesugquo, uTo HeoOxofuMo 3HaHHe MO KpaliHeli Mepe BTOporo Mo- 
MeHTa paciipej[eJieHHA MOMeX, UTOOLI pesybTAaT SKcMepHMeHTa (‘P(r)) yTOUHA B 
WHTepliperalluad almpHopHble (reoslormueckHe) MpeAcTaBJieHus. 


6. Bkmro4uuM B paccMoTpeHHe HHPOpMaLMOHHOM TeopHH MHTeplpeTalHH KOM- | 
IJIeKCHpoBaHHe reoctpH3H4ecKHX MeTOJOB. CyTb KOMIIJIeKCHPOBaHHA MPOABJIAeTCA | 
B TOM, YTO pe3yJbTaT UHTeplipeTalHu OHOrO reotpusMyeckorO MeTOJa (Py, (02) | 


MOXKeT ObITb HCMOJIb30BaH B KaUeCTBE ANPHOPHOM BepoATHOCTH JIA Apyroro Me- 
Toa: 


Dox (02) = ap (oi) exp {ULC [4a (te) — 6 (Fe)] FA Eo (te) — G2 (Ca) Hee 
Rk 


we EAD [br (he) — PD (rr) EM? [be (Fe) — $0? (ra)l”)I\, (15) 


T. €. pe3yJIbTaTbl MHTepMperaluun OMHOrO MeTOMa YTOUHAIOT Pe3yJIbTaTbl UH- 


TepnpeTaluu jpyroro reodbu3snsecKoro Merojla. 

VimeHHO KOMIMIeKCHpoBaHHe YTeo*usvuecKHX MeTOLOB NO3BO/IAeT MOMyuaTh 
WOCTOBEPHble pe3yJIbTaTbl HHTEPNpeTauHn pH MaJlOM MOCTOBeEpHOCTH pesyJIbTAa- 
TOB HHTepMperalluu OTIeIbHbIX MeTOOB. 

7. BolqenmuM Tenepb yyeT B HHTepmpeTauMu cpusnyeCKHX CBOHCTB TeoJlOrH- 
yecKHx OO6beKTOB. A HMeHHO, MOCKOJbKY Teodusnyeckoe Moe MponopuuoHab- 
HO KOHIeHTpalluM ucTOuHHKOB C, To dopMyubl (3), (8) NepexoxaT B dopMyvibl. 


$(r) = Cep(r) + n(0); 
Ps (e1) = ap (0) \ per (C) exp {5} (1 1b (te) — Ce; (ta)] +++ 


Rk 
et dm (ra) — Co, (ra)l")| dC, (16) 
rile PYHKUMA Po, (C) u onpefenseT Tak Ha3blBaeMble (pPu3H4eCKHe CBOMCTBA Teo- 


JOTHUECKUX OObEKTOB. 

8. HM3noxenHad BbILle HHPOpMalHOHHaA TeOpuA HHTeplipetalMn reodusu- 
YeCKHX MCCIELOBaHHH NO3BONAeT TakKxKe CpaBHUBaTb MExKAy coool pa3zM4HbIE 
(OObMuHbIe) MeTOJbI HHTepNpeTalun, YINTHIBAA, YTO Pa3IMYHbIM MeTOJaM MHTep- 
TpeTalMu B MHPOPMALMOHHOH CXeMe COOTBETCTBYIOT Pa3JIHUHble CHTHAJbI ¢,(r) 
AIH OMHOTO MW TOFO %Ke MUCTOUHHKA COOOIIEHHA 0. 

9. Mbl IpHBeH BbILWe BKpaTile CKEMY HHCPOPMaLLMOHHON Teopuu MHTepiiperalun 
TeoPu3sN4eCKUX MCCeqOBaHHH. OCHOBHBIM pe3yJIbTaTOM ABIAeTCA MoJyueHve 
aJITOpHTMa HHPOPMAaUMOHHOH Teopuu MHTepliperaluu, KOTOPbI MOXKHO peaH- 
-30BaTb BbIUMCJIMTEIbHBIM YCTPOHCTBOM C TlaMATbIO (9, (r)). 

@akTMYeCKH MOMYUeHHbIe PesyJIbTaTbI — 9TO pesyMbTaTb! OOuLeH uHcopMa- 
IMOHHOH Teopun HadmOeHHsA. 

B 3akioueHne NpHHouly OnarofapHocts mpod. IO. B. JImuxnuxy u npod. 
A. C. Cemenopy 3a o6cyxeHue paOorbl u WeHnHble 3aMeuaHHa. 


Bcecow3ublli Hay4YHO-HCCeMOBaTeLCKUH MHCTHTYTY Iloctynuso 
pa3sBeqouHon Yreodusuku 14 V 1958 
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OKEAHOJIOLH A 


K. H. HECHC 


®APEPO-HCJIAHACKHM MOPOr KAK 300FEOrPA®HYECKAA 
PPAHHLA JIA FOHHOM PAYHbI 


(ITpedcmaeaeno axademuxom E. H. Ilaeaoscxum 14 VI 1958) 


@Mapepo-McianackuH nopor — ofHO H3 3BeHbeB LeMH MOrpy2xKeHHbIX Noy 
30/y TOPHbIX xpeOrToB, oOTfessoMlMx coOcTBeHHO CeBepnyio AtTmaHTHKy oT 
Jopspexckoro u [pensianfckoro Mopei. Powb ero Kak pe3KOl TpaHHLbl, oTJe- 
IdiouleH apKTHYecKylo dayHy HopBexckoro Mops oT TemJIOBOAHON dayHbl ruty- 
yuH AtTlaHTHUeCKOrO OKeaHa, BbIACHMJIaCb Mocde paOorbl 9KCNeAMIUMH Ha cyax 
‘Mépunren» (1876—1878 rr.) uw «Muronpdy (1895—1896rr.). TlocneqHaa aKcne- 
IMMA UCCJIeAOBaa NOpOr AOBOMbHO AeTabHO, HO pe3yJIbTAaTbI ee *ayHUcTH- 
IECKHX paOoT OMYyOHKOBAHHI elle He NMOMHOCTHIO. SaTem Mopor MocellaiH cya 
‘M. Cape», «<Apmaysp Xavcen» u Ap., HO NosHOrO OOceqOBAaHUA Mopora OHH He 
ipousBosunu. Tlostomy o foHHOK dayHe Mopora u3BecTHO ObIO HeMHOYO. 
B uacTHOCTH, HeaACHOM Oblla ee 300reorpaduueckand MpHHaexkHOcTh (1617.18). 

Twfponoruyueckux JaHHblxX JO HacTOsuero BpeMeHH ObIO TakxKe HefocTa- 
rOUHO «=JWIX pelleHua 93Toro Bompoca. T[loiapHblii wHcTHTyT MOpcKOro 
BIGHOTO XO3HAlicTBa HM OKeaHorpadun (IIMHPO) npelznpuusa erabHoe uccuJe- 
joBaHve mopora, Ha cyfax «CeBacTonouib» seromM 1955 r. u «Poccus» seToM 
[956 r. Pe3yipTaTbl 2TOrO HCCeLOBaHHA MpefcTaBJAIOTCA B CJeyIouleM Bue 
7-10) TIpora»keHve Mopora Mexkly KpasiMu OCTpOBHbIX oTMeseH Dapep u Mcsan- 
jun 160 Musb, WupuHa ero B cpesHeh uactn 70—80 Muuip. [lopepxHocTb ero or- 
{OCHTEIbHO pOBHaA, OOpaGoTaHa MOPCKOM M JeLHMKOBOM adOpasuelt; mpeoba- 
laroulue riyOuHb! Hay Moporom 400—500 M, WeHTpaJIbHad YaCTb CFO HECKOJIbKO 
IPHMOMHATA, Hal Heli BOSBbILIAIOTCA OTebHbIe Ooee BbICOKMe BepuIMHBI. Ha 
yOuHax okoso 500 M NoBepxHocTb Mopora MepexoXUT B CKJIOHbI, OBO/bHO 
WaBHO ONycKaioulweca K rtyOuHam AtaanTuKku uv HoppexcKoro Mops. Pacmpe- 
leleHHe OCAJKOB MO3aH4HO. OcHOBHAaA 4aCTb MOpora 3aHATa WJIMCTbIM MecKoM, 
310JIb BOCTOUHOFO eFo CKIOHA UeT Nosoca MecwaHHCTOrO Wa, 3alalHbI CKJION 
A OcTpoBHbIe ormemu Dapep u Vcnanfuu 3ansaTel mecuanbima rpyHtamu. Ha 
ppeOeHb Mopora HeECKOMbKHMM CTPyAMM MOCTYMAIvT TeMsbIe aTMAHTHYECKHE BOM 
3 Bue Mpmunreposa Tevenua M BeTBH, OrMOaronleli c ceBepa PapepcKue ocTpo- 
3a, M XOJOMHBIe BOJEI Bocrouno-McnanycKkoro Teyenus u riy6uH Hoppexckoro 
Mopa. TeMmepatypa atjaHTwuecKux Bo 7—7,5°, comeHocTh 35,25%, XO]: 
TbIX BO, COOTBETCTBCHHO 0,5° u 34,9% . B pesyibTaTe cMelIecHHA AHTaHTH4ye- 
*KUX BO, C XOJOLHEIMM PiyOMHHbIMH BOJaMH HoppexcKoro Mops Hal, MOporoM 
Opasyiorca Goslee MOTHbIE BOMbI, CMO/ZaIoWMe MO 1OX%KHOMY CKJOHYy Mopora 
1a Oobuive ryOuHE! Armantuku. TepmMaueckue ycjloBuA Ha caMoM Nopore 
Pe eMAIOTCA B3MMHBIM PacMOsOXKeHHEM TeMIbIX HW XOJIOMHBIX CTPyH HW HHTCH- 
SHBHOCTbIO MOCTYMICHHA BOJHbIX Macc C CeBepa HJM C tora. 

Jlonnaa cbayHa Opima coOpana B 1955 r. Ha 48 craHilMAx TpaJloM Curc6n, 
3 1956 r. wa 14 cranmuax Tpasom Curc6u u Ha 3 cTanituax Tpasiom CurcOu u AHO- 
jepriarenem «OkeaH»; KpoMe Toro Obi COOpaH MPHOB AOHHbIX 2KMBOTHEIX H3 
)2 TIpOMBICOBIX TpaloB. Bln TakK2%Ke HCMOMb3OBAaHbI MaTepHasbl pevca CyAHa 
IIpocdpeccop Como» (12 mpo6 Tpasiom Curc6u), co6panupie 3. UW. KoOakopon 
jetom 1955 r., pesyibTaTb!l OOpaOoTKH KOTOPHIX XpaHATCA B KAPTOTEKE MMHPO. 
Bcero, TaKUM OOpaso0M, MbI HMeIH MaTepnau co 169 cTannMn. 

Bugovolt cocraB WOoHHOM cbayHbI BecbMa 6orat — oKoso 500 BuxOB, NpHueM 
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V3 MHOrHX rpynm (ryOKH, MINaHKH UM T. I.) OMpeeANMCb JIMIMIb CaMble Xapa 
TepHble popmpbl. Han6osee GoraTo mpesctraBseHb! MouocKH (107 BugoB) 4 
jokoxkue (62 Bua), pakooOpa3uble (78 BUJOB, B TOM uuCHe 31 BU amdunog u 26 
WecATHHOrMX), WoMxXerbl (62 Buga), ManTronopp (17 Buyos). 

Jlonnas cbayHa Mopora cocTouT v3 Tpex 30oreorpaduyecKkUX Tpynt: apKT 
ueCKOH, APKTHYeCKO-GopeabHOK HM OopeasbHoH. 

Apkruuecko-6opeaJbHble BUIbl BECbMa MHOPOUNCJICHHbI WM pacmpocTpaHeHl 
mo Bceli akBaTOpuuM Mopora. YcOBNA CyLLeCTBOBaHHA OOpeasbHbIX H apKTY 
yeCKUX BHJOB Ha MWOpore XapakTepHbI Mpexkfe Bcero pesKUM, NO CpaBHeHHy 
C OOBIUHDIMM, pacliIMpeHveM TeMNepaTypHbIX TpaHul OOuTanua. B BapeHuoso: 
Mope OopeaJIbHble BUJIbI BECbMa PeAKO BCTPeualoTcs IIpH TeMNeparype BOLbI HY 
+ 1°. Uro xe KacaeTcd apkTH¥eCKHX BUJOB, TO OHM BCTpeyaroTcA Npu TeMM 
parypax lo 3—4, flame 5°, oHakKO TOJIbKO Ha MCJIKOBOJbAX, B YCJIOBHAX BBICC 
KOrO JleTHero IporpeBa, HO HH3KHX CpefHerosOBbIxX TeMMepatyp; Ha rulyOuK 
Gonee 200 M OnM Tak2Ke MOUTH He Mepexogat usoTrepmy + 1° (14~4%). Ha Mapepe 
VUcnanckoM Mopore Kak apKTHuecKHe, Tak UM Oopeasbuble (POPMbI BCTpeuatoTc) 
IIpH CBepIIeHHO, Ka3aslocb Obl, He CBOMCTBEHHBIX HM TeMMepaTypax. Tak, apK 
TuyecKkand MopcKad smuaua Poliometra prolixa BcTpeuaetca pH TemMepatyp 
jo 7,2°, nantonoga Colossendeis angusta u Mopckas 3Be3a Lophaster turcife 
no 6,5°, mumua Heliometra glacialis u 3Be3a Hymensater pellucidus yo 3,4 
M3 OopeasbHEIX cbopm ocduypa Gordonocephalus lamarki perpeuaetca Mpa Te 
mepatype to — 0,4°, monmock Astarte sulcata u ex Brisaster fravilis 
—0(,2°, kpeperka Pontophilux norvehicus 7o —0,1° u T. 4. Cpequue Temnepa 
TYPbl BCTpeyaeMOCTH MHOTHX apKTHYeCKUX BHOB MO cpaBHeHHIo c Bapentt 
BbIM MOPpeM pe3KO HoBblileHbI: y Hymenaster pellucidus 1,0°, nporus 0, 
B Bapenuospom mope (?”), y Poliometra prolixa 2,0° nporus 0,2°, y Heliometr 
glacialis 0,7° mpotup 0,2°, y Lophaster furcifer 2,7° nporus —0,5° nT. 3 
Lophaster furcifer, Bcrpeyaiomuiich Ha Nopore mpu Temmepatype Wj 
6,5°, a B BapenueBoM Mope MmakcuMyM jlo 3° pacipoctpaHeH no fie 
pory HacTOJIbKO WHpoKO, uTO MpHOMxKaeTcA K apKTHYeCKO-GopeabHbi 
BuaM. SOTO %e OTHOCHTCA M K TaKHMM aAPKTHYCCKHM BHJlaM, KaK M30ri¢ 
na Arcturus baffini, manronoybr Nymphon robustum u N. spinosum, Korops 
BcTpeuaioTca lo TeMnepatyp 6,3—6,9° (cpeyqHue TemlepaTypbl BcTpeuaemocr 
COOTBeTCTBeHHO 2,2; 1,7 u 2;9°), a TaKxKe K HEKOTOPHIM OopeaJIbHbIM Bu ay 
HallpHMep, K KpeBeTKe Sabinea sarsi (BcTpeuaeTcah pH Temmeparypax « 
—0,2 no 6,6°, B cpemuem, 1,9°). 

B To xe BpeMA HeKOTOPble WHpOKO pacnpocrpaHeHuble B BapenteBom mopt 
9BPHTepMHble BHAI, Kak Ctenodiscus crispatus u Astarite crenata, B paiion 
Mapepo-Mcnausckoro nopora ABJAIOTCA MpeKpaCHbIMM NMoKa3aTeIAMM XOJIO; 
HbIX BOM Bocrouno-Mcnangckoro TeueHHus. 

IIpuuuna sTux U3MeHeHu — OoJIbIUIMe TOPH30HTAaJIbHbIe MepeMeleHHA 30H) 
CTHIKa TEMWIbIX H XOJOMHbIX BOL B Pesy/IbTaTe MeHsAIOMelCA OT rofla K roy HE 
mpaxenHoctH Mpmunrepopa u Boctouxno-Mcnanackoro Teuennit. EcrecrBenuc 
uTO PasJIM4HaA MOTeCHWMabHad SBPHTEPMHOCTH OTACMbHLIX BUAOB urpaer pr 
IarOulyiO POJlb B UX PacNpeeIeHHM B CTOJIb U3MCHYMBHIX YCOBHAX. 

V3 u3s102%KeHHOrO ACHO, YTO CYAMTb O 300reorpaduyeckou NpHHalexnocr 
TOrO HIM HHOPO yuacTKa Mopora NO OTMebHBIM HAXOKaM NOKa3aTeJIbHbIX BUC 
HEBO3MOXKHO. XOPOMMe PesyJIbTAaTh! aeT, OLHAKO, MOMCueT COOTHOMMCHUA KOUE 
YeCTBa APKTHYECKUX HM OOPeasbHbIX BUOB Ha OTMCIbHBIX CTAHIMAX (pu 9TO 
apKTH4eCKO-OopealibHble M Apyrve WMpoKO-pacnpoctpaHeHHble BULLI B pacu 
He lpuHumarorca). Tlosyuenuple TakuM MeTojoM laHHbie (1, 15, 1”) yemHorn 
ycTylaior HavOoslee TOUHOMY TO,cueTy Ha OCHOBaHHM COOTHOeHHA G6uOMaC 
MpelcTaBuTeei OTebHbIX 300reorpaduueckux rpynn. 

J Takoro Noscuera Mb HCHOMb3O0BaIM LaHHble O paciipesleneHuu B pallor 
nopora 103 HanOojlee NokasaTebHbIX BHLOB: 36 apkTuuecKux u 67 Gopeam 
HBIX. PesysbTaTbl MoOfcueTa XOpowlo coBNaslaor ¢ pacnpelerennem TeueHnui 
B 30ne Jelicrsuad Boctouno-Mciangickoro Tevenua GopeaibHble BObI NOMHOCTS 
OTCyTCTBYIOT, B 30HeE AevictBund Mpmunrepopa teuenna nu Cepepo-Papepcxc 
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eTBH OTCYTCTBYIOT APKTHUCCKHE BUAbI, a B Y3KOH Tomoce MexKy HHMM Ha- 
MONAalOTCA Kak Te, TaK M Apyrue Buspl (puc. 1). 

CpaBHenue HallMxX Pe3yJIbTaTOB C aHaJIOPMUHbIMH aHHbiIMA m0 Bapenuesy 
Apyrum mops ((°, ™, 41%) yw np.) nospoaser chenatp ceLyIoulMi BbIBOL. 
Opeo-apKTHYeCKad OO/lacTh (= cyOapKruueckaa, B cmbicne A. Annenécba 
K. M. Jleproruua) Kak camocrostenbuad OOnacTh He cyllecTByeT, OLHAKO 60- 
ealbHad HM apKTMuecKad OG/acTH 
€ HMeloT Mexky coOoH pesKoli 
PaHHIIbl, a WwlaBHO mMepexoysat 
pyr B Apyra. B nepexogqHo no- 
oce BCTpeyalwrca Kak Oopeaub- . eens 
ple, TaK WM apKTHuecKHe BHI; Fs 3 Illi 
MJlOB, CBOHCTBeHHBIX TOJIbKO 9TOI : 
oyloce, He cymlecrByer. [upuua \L4 
epexoJHol nomocbl pasa; ona t Sil 
Y€Hb y3Ka B palioHax pe3sKol rll 
MeHbI (bayHbl (Pepepo-Mcmang- il 
KM Mopor, 3allakWoe moGepexbe atl H 
TianTHKH y HbiodayHinenya, cul 
aliou o. MesBpexkbero) uM OBOUIbDHO 
IMpoKa B paloHax mocTeneHHont 
MeHbI (pay Hb! (foro-3anaHasd vacTb 
yapeHieBa Mops, UyKkorcKkoe mo- 


>. Koudurypanax PEOHIENONO: Puc. 1. Pactpeyemenne Oopeatbubix H apKTHY oe 
x e BAe cet > D, HuUecKH 
BL ONPEeMeMAeTCA He rayOuHon, a 2KUBOTHbIX Ha @Mapepo-lMcaanazckom nopore. | — 
ACIIPEMENCHHEM TeMWJIOBbIX H XO- GopeambubIe BUALI OTCYTCTBYIOT, 2 — GopeasbHbIXx 
OMHbBIX TeueCHHH. BUJOB CTOJIbKO %#e, CKObKO apKTHYeCKHX, 3 — 
V3 uncia JMEOOOMbITHbIX HM 300- apkTHyeckHe BU[bI OTCYTCTBYIOT, — HallpaBJlieHHe 
TeIIbIX TeYeHHH, 5 — HallpaBsIeHHe XOJIOQHbIX Te- 
eorpadpuuecKoOM OTHOLIeCHHM Haxo- Cui 
OK Ha Hopore MOXKHO OTMeTHTb 
pkTuueckyio NanTonony Nym- 
hhonschimkevistchi Los. — Los., u3pecTHy10 paHee JIHIb H3 Mopel Copetckolt 
\PKTHKH; amcpunoy Unciola crassipes Hansen, HaxouMyio JO cHx nop B 
SadpuHOBoM 3ainBe u JieBuCOBOM MposlMBe; TelJOBOAHOrO MosocKa Sipho 
lalli Friele, monafatouleroca HaM JIOBOJIbHO 4UacTO H B HEMAJIbIX KOJIMUeCTBAX, 
yaHee He H3BeCTHOrO H3 BOA McnansAun, u oveHb peskyio MopcKyto 3Be3Ly Tre- 
master mirabilis Verrill., usBecrnyio sump y Oeperos Hoxsont Wornangzun, 


jJopperun u o. Mempexpero. 

TlomaApHplt HayUHO-HCCIeLOBAaTeIbCKMM MHCTATYT Iloctynnao 

Mopckoro pbIOHoro Xo3alicTBa HM OKeaHorpauu 16 V 1958 

um. H. M. Kuunopuya 
HWMTHPOBAHHAA JIMTEPATYPA 

1A.Appellof,s xu. J.Murray, J. H jort, The Depths of the Ocean, London, 
912. * H. Broch, Mitt. Zool. Mus. Berlin, 19 (1983). %S.Ekman, Tiergeographie 
es Meeres, Leipzig, 1935. * G.Schott, Geographie des Atlaitischen Ozeans, Hamburg, 
942. ° E. ®. Typbauosa, Bokonsappl Mopeli CCCP u compeyembuprx pot, M.—JI., 
951. 6 JI. A.3eHkKeBuHY, MayHa HM OMONOrMY. NpodyKTuBHocTb Mops, M., 1, 1951; 2, 
947. 7B. M. Jliureun, Annorayun K paOotam, sppmnomnH. BHHMPO, 1955 r., cOopH. 
,90 (1956). ® A.T. Kucaaxkos, Tam xe, cOopn. 5, 63 (1957). %TI.C. Bunorpa- 
"0B a, Tam Xe, cOopH. 5, 60 (1957). 2 II.C.Bunorpadzosa, A... Kucaxkos, 
. M. JIutseug, J.C. Tonomapeuko, Tp. IIMHPO, 11 (p neyvatu). 4 R. W. 
slacker, Fish. Invest., ser. 11, 20, N¢ 10 (1957). 4 A. A.Wlopsurun, Tp. Mopex. 
ayuH. uuct., 3, 4 (1923). 4% U.H.Mecawes, Tp. POMH, 1, | (1931). 1 IL Ga UES 
ameur, Tp. Mypmanck, Onon. cr., 3 (1957). % 3. A. Ouaatosa, Tp. NMHPO, 

(1938). 16B.A.Bpoukaa,Jl.A.3enkesuy4, Tp. BHMPO, 4 (1939). 3. A. 
)uaatosa, Tp. Uucr. okeanon. AH CCCP, 20 (1957). *%3. A. Duaatosa, Tp. 
[luct. okeaHon. AH CCCP, 23 (1957). 

* Tpanutla Mexmy SopeaJIbHoli HM apKTHUeCKOli OOMaCTAMM MpOXOAHT B ATMAHTHYCCKOM CeK- 
ope oT Geperos Hiodayxnssenga uepes J[ssucos nposzus, lOxuyio lpennanguio, [arckult mpo- 
up, Papepo-Mcnanzckuii nopor, MWletsanckue octposa, Mo MaTepukopomy cktoHy Hoppex- 
KOTO Mops Oo 1oro-3anaqHolt uacTH Bapenlopa Mops; B THXOOKeaHCKOM CeKTOpe — B 102KHOH 
acth UyKoTckoro Mops. 
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Jloxnxayn AKanwemun nayx CCCP 
1958. Tom 122, Ne 6 


OKEAHOJOLH. 


A. HW. CABHJIOB 


NJIEMCTOH 3ANAMHOW YACTH THXOFO OKEAHA 
(ITpedcmaeaeno axademuxom JI. H. Mlepoaxoeum 3 VI 1958) 


OHHM H3 pa3esOB KOMIMVIeKCa OKeaHOJIOPHYeCKUX MCCeLOBAaHHH Ha 9K 
NeMUMOHHOM cyfHe «BuTa3pb» B THXOM OKeaHe ABJIAeTCA H3y4eHHe MylelicT 
Ha — 3KolorMyuecKH cBOeOOpasHOH PpyNMbl XHBOTHBIX, OOHTAIOUIMX Ff 
MOBepXHOCTH OKeaHa, Ha pasfee BO.a—BO3lyx. B coctaB oKeaHMyeCcKOroO Te} 
CTOHA BXOMAT 2KMBOTHbIe CaMbIX pa3JIMUHbIX CHCTeMaTHYeCKUX rpynn — Siph 
nophora, Actinia, Gastropoda, Nudibranchiata, Isopoda, Decapoda, Ci 
ripedia, Insecta u Ap. Kpome cudbonodbop HW HaceKOMbIX BCe 3TO — lpescTaB’ 
TeJIM THIMYHO JOHHBIX YKMBOTHBIX, KOTOPble B Mpolecce SBOIOWMH NOKMHYS 
WHO WM HepellIM K %XH3HH Ha MOBePXHOCTH BObI OKeaHa. Muorne U3 BUX Op 
TepneM Mp 9TOM CyWecTBeHHble OnosormuecKkuve M MOposorMyeckHe H3MeH 
HUA. OTIMYUMTeIbHOM OCOOeHHOCTHIO MWJICHCTOHHbIX YKHBOTHBIX SABJIACTCA T 
uTO BCA HX 2%KM3Hb HM pacnpocrpaHeHne CBA3AHbI HelOCpeCTBeHHO He TOVJIbi 
C BOO, HO HM C BOSAYIUIHOM cpefow. YcraHoBJeHo, YTO M@EXxKLy pa3s/IM4HbIM 
BHJLaMH IWIeHCTOHHBIX 2KMBOTHBIX CYLLECTBYIOT OMpefeseHHble Tpoduyeckue 
6uvoTOMMYUeCKHe CBA3H YTO Pas/IMUHbIe BUbl STHX XRKMBOTHBIX CBAZAHbI Lp 
C JpyroM B eCHHbIN dayHHCTHYeCKHH KOMIMMVI€KC, KOTOPbIM 3aHHMaeT onped, 
JieHHOe TIpocTpaHcTBO — OMpefesIeHHy!O MOWab MOBepXHOCTH OKeaHa C 
Jiee WIM MeHee MOCTOAHHBIMH HW JocTaTOUHO YeTKO BbIpPaxKeHHbIMHM TpaHHi. 
mu (1, 7). Bee 9sTo MO3sBOJIAeT PaCCMaTPHBATb OKeaHHyeCKHH MWieHCTOH Kak OC 
6b Gobo GOnoweHo3s (HIM HECKOJIbKO OHOLeHO3OB), a MOBEPXHOCA 
oKeaHa — Kak efo 6HOTON H Kak OcOOyl0 30HY 2%KH3HH. | 

Bonpocbl Ovoreorpadun OkeaHMuecKOrO MwielicTOHa MOUTH COBCeM He pa 
paOoraHbl. B nuTepaType HaKOMMIOCb HeMaJIO CBeeHH Mo CHCTeMaTHKe, ali 
TOMHH, OMOJOrMH HM BCTPpeuaeMOCTH B Pa3JIMYHbIX YaCTAX OKeaHa ce 


*KHBOTHBIX, OJHAKO BCe 9TH MCCELOBAHUA NOCBAILCHbI TOJIbKO OTICJIbHBIM BULE 
WIM OTJIebHbIM CHCTeEMaTHYeCKHM TpyiliaM %KMBOTHHIX. | 

Bo Bpema nuiapanusd «<BuTa3sa» B THxom oKeane c 28 VI 1957 r. mo 25 II 1958 | 
BHepBble OblIH WpoBeseHbl CHCTeMaTHYeCcKHe (Ha KaxKOH CTaHWMM Mapwpyr, 
HaOMIOJeHNA 3a cocTaBoM TvieHcroHa. Mapiuipyt «ButTsa3ca» oxBaTH 3HaunTen! 
Hy1O OGslacTh OKeaHa, PpacMoslowKeHHy!o 3anatHee MepuyMana 173° 3. 4. Céc 
myleHicToHa MponsBeseH Ha 264 cranuuAx. OO0B MoBepxHOcTH OKeaHa pou} 
BOJMJICA CHeWHaIbHO CKOHCTPyHPpOBaHHbIM «IVJIeHCTOHHBIM TpaJOM», Koro 
NOSBOJIH YaBJIHBaTb He TOJIbKO B3pOcJIble, HO HW JIMUMHOUHBIe cralquu mel 
CTOHHBIX XKHBOTHDIX. 

B OoubuIeM WIM MeHbIIeM KOJIMUeCTBe TWielicTOH Obl BCTpeyeH Ha BCE 
cTaHUMAxX Mapuipyta. IIpH 9TOM Ha NpoTaxKeHHH MepHAMOHAIbHEIX paspesd 
OblIM OOHapy2KeHbl H3MCHCHHA BUAOBOFO, KOJIMYeECTBEHHOTO MH BOSpacTHOrO ct 
CTaBa IWI€HCTOHHbIX XKHBOTHBIX. Pe3kve H3Me€HCHHA HaMeTHJIMCb B sae | 


HeHHuH cudonodopp Velella lata, oOmayarouje oco6bim BEIPOCTOM MHeBMAaT 
(bopa — BBICOKO IIpHNOAHATHIM Ha MOBePXHOCTbIO BOI «Hapycom», Mpu 
MOIIM KOTOPOFO XKMBOTHOe, UCHOUb3yA BeTep, NepesBuraerca Mo MoBepxHoct 
Bont. V. lata, mpesctapienHHaa B TuxoM oKeaHe JByYMA 9KOMOrMUeCKUMH do} 
MaMH —C lpaBo- HW JICBOOPHeEHTHPOBaHHbIM NapycoM, ABsAeTCA OHOI 
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HauOovlee MaccoBbix opm mlelictona. StoTBulL B 3HaUNTeNbHO! Mepe onpefe-~ 
JA€T MPHCYTCTBHE B MIeHCTOHeE ApyruX XAMBOTHEIX, MOCKObKY CAYKUT JA 
HHX MMUeH M cyOcrpatoM Jia NpuKpenieHuA MomoAM u su. B HEKOTOPBIX paii- 
OHAX OKeaHa Obi BCTPeveHbI MOKAIbHbIe CKOMNJICHUA B3POCJIbIX apyCHHKOB 
B OrPpOMHBIX KouIMYecTBaXx. B OMHUX CAYYaAX B STHX CKONJICHNAX 3HAUNTE.bHO. 
MpeoOlaqasiM OCoOM C MapycoM, OpHeHTHpOBaHHbIM BJIeBO (Velella-NW), B apy- 
PMX cCJlyyaax — BiipaBo (Velella-SW). 

Or opwenTallun Napyca M oT pafa Apyrux oco6enuocreti KOHCTPyKUHH 
AKMBOTHOTO, 3ABUCUT HallpaBenue TBUXKEHUA CHPOHOOpHI MOA AelictBve BeTpa. 
Ilnockoctb S-o6pa3Ho us0rHyToro Mapyca, SOoubUIad OCb OBabHOTO 20HTUKa 
HW ONOpHad MWwiacTHHKa WHeBMaTodopa c 
NOABOMHBIM PAOM UlyManel pacmouo- 
*eHbI pyr OTHOCHTebHO Apyra ox 
OMNpefleIeHHbIMH yrvlaMu. ITO NpHBOLMT 
K TOMY, 4TO MOA BOselCTBHeM BerTpa 
*KUBOTHOe (MepHoswueckH MoBopaunBa- 
ACb BOKPyr cBoel ocu Hal 80°) nocrosHHO 
CTPpeMHTCA MPHHATb Ha ToBepxHocTH 
BOJbI TaKOe NOJORKeHHe, pH KOTOPOM 
Ooblwad OCb 30HTHKa (umbrella) oKa- 
SbIBAeTCA YCTAHOBJICHHOH MO], OCTpbIM 
oo oes deg ee IIpu stom pa6o- Puc. 1. Cxema paclipezenenua cum, jelicr-- 
ue, WIM HaOMpatoulel BeTep, YaCTbIO  gyiomux ua napyc Velella (oco6u c opnenra- 
Mapyca OKa3biBaeTcA TlaBHbIM OOpa3s0M Heli napyca SW un NW). R — pasuojgeiicr- 
U3rH6 ero MofBerTpeHHOK MOJOBNHbI. B evona eT aid i ae is le 
TAKOM NOMOAKEHMH KUBOTHOTO HA TOBEPX= ag Se oe eae aoa ay Mee 
HOCTH BOJbI, KOrla PyHKUMIO riaBHow 3onTuK (umbrella) 

CUJIbl TATH OepeT Ha ceOa MosBerpenHan 

yaCTb Mapyca, TaBallve CuJibl BeTpa paciipesesAIOTCA Tak, 4TO OCOOH Cc pasn4- 
HOH OpHeHTallMeH Napyca MepefBuraroTca (cocTaBslcMlaA STOTO MepelBuxe- 
HHA) BIpaBO HH BEBO OT HaNpaBJIeEHHA BeTpa u, OarowapsA WevcTBMIO CHVIbI 
T,— HeCKOJIbKO Ha BeTep (puc. 1). DTH OCOOeHHOCTH CTPOeHHA MU [BHKeHUA Ma- 
PYCHMKOB B 3HaYMTeEMbHOM Mepe OMpeyesi0T OCOOEHHOCTH UX TeorpaduyecKkoro 
paciipocrpanenua Mm Cily2kaT Mpicmoco6leHHeM fA COpasoBaHud MaCCOBBIX 
CKOMNJIEHHM PasMHO*KAaIOMlMxcH OCcoGeH B OlpeWeJIeHHbIX PavOHax OKeaHa. O6- 
pasoBaHve TaKHX CKONJIEHHH B TepvO pasMHOXKeHUA BbISBAHO OCOOLIMU yc10-~ 
BUAMM %KH3HM UX MeAYZOMAHOH CTaqMM pasBHTHA B IlyOMHHbIX CJIOAX BOJBI. 

Tloa Bo3fevicTBHeM BeETPOB, COXPaHAIOWIMX AVIMTeEbHOe BPEMA OHO U TO Ke 
HallpaBsleHve, BeeMbI C pasIMUHOH OpHeHTallMeH Napyca OKasbiBaloTca la- 
JIeKO pasOOIeHHbIMM [pyr OT Apyra MW OOpasyloT CKOMMeHHA B PasJIMUHBIX KJIM- 
MaTH¥UeCKUX 30HAX OKeaHa WIM B Pa3s/IM4HBIX BOJHbIX Maccax. B TakoM cuJlyyae: 
pasHbIM 2KOMOTHYeCKUM COpMaM NapyCHMKOB CONYTCTBYIOT pasHble BUI Wpy- 
TMX IvielHCTOHHBIX 2KHBOTHBIX, H Ha MOBePpXHOCTH OKeaHa BO3HUKAaIOT CaMO- 
CTOATEIbHbIC (AayHUCTHUeCKHe KOMIVICKCHI WJM MWeliCTOHHbIe OMOLeHOSEI. 

[lpenpaputenbuasa o6padorKa COopon MleHcCTOHa NO3BOJIAeT BEILeMTb B OO- 
ClefOBaHHOM “aCTH OKeaHa MATb Pas/IMYHBIX (ayHHCTHYeCKUX KOMILIEKCOB, 
OTMMUAIOMLUXCH Apyr OT Apyra BAOBbIM COCTAaBOM MvleHCTOHA HW SKOJIOTHYCCKMMH 
(bopMamu pykoBoganero Buga — Velella lata. B pacmpocrpaneHuu 5THUX KOM- 
WI@EKCOB HaMeTHaCh ONpeleseHHad CBASb C pactipefeseHHeM pa3sMYHBIX CH- 
CTEM OKeaHHueCKUX TeYeHHH MU C HalmpaBseHveM MpeoOsaaroulmx BeTpos. B 06~ 
uel CxemMe TMocmeMoBaTeIbHOCTh CMeHbI *ayHWCTHYeCKHX KOMINWICKCOB Tven-. 
CTOHa HOCHT INMpOTHBI XapakTep M CBOANTCA K CJlefytollemy. . 

CepepHand rpanula pacmpocrpanenua TponMyecKkoro MWieMCTOHa B 3amaqHon 
nonopune Tuxoro oKeaHa MIpOxXOAUT NO JIMHHM CeBepHOH CyONOAPHON 3OHbE. 
KouBeprenuun. B o6nactm pacnpocrpanenua Kypocuo i CeBepHoro THXOOKe- 
aHCKOFO TeYeHHt pasBUT OMOMeHOS, PYKOBOAAULMMM BUaMM KOTOPOTO ABs 
rorca Velella lata-NW, Lepas fascicularis u Janthina janthina (puc. 2). B meit- 
CTOHe TIPHCyTCTBYIOT Tak2Ke B OOMbIIOM KOJIMYECTBE [pyre Bub, CpeAH KOTO- 
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pbIxX HawOouee MHorouncueHHb! Glaucus lineatus, Physalia sp., Idothea metal- 
lica. Bapocapie, MooBospestble OcoOM MapycHUKOB OOpasy10oT OCOOeHHO OOJIb- 
WIMe CKOMIeHUA BOMb CeBepHOM rpaHutbl GuoweHo3a. B salalHblx pahouax 
OvMOleHO3a H BAOMb ero 1OX*KHOM PpaHUbl NapyCHHKUM MWpescTaBJIeHbI PlaBHbIM| 
.06pa30M MOJIO{bIO H MHOFOUMCICHHBIMM JMUMHKaMM B crajuu Rataria. Apeam| 
6uOWeHO3a 3aHHMaer OGslacTb, B KOTOPOH TOCMOCTBYyIOT BeTpbl panini 


(Z . 
XS 33 xi 67 | cot | 
CQ ? | 

<A IW 
AN 


Puc. 2. []metcronuble OMoleHoOsb! 3anagqHol uactu Tuxoro okeaHa. 

I — Ouoneno3 Velella-NW, //—Velella-SW, /1J — Porpita, (V— 

Velella-SW, V —Velella-NW. Jlonoauurenbuasd NyHKTMpHasd WTpH- 

XOBKa — palOHbl CKOMIeHuA B3pOcbIx ocoGelt Velella. Toukue au- 
HMM — MapuipyT «ButTsa3a» 


HalpaBeHu, OTKJOHAIOUIMe IBYOKeHHe TapyCHHKOB BeBO. Orcrojla cTaHo- 
BHTCA MOHATHOM KOHIeHTpalMu BspocsbIx ocoGel Velella-NW Byomb ceBepHort 
TpaHHbl Onowenosa. 

[Iperepnepaad HeKOTOpbIe H3MeHEHHA B BHOBOM cocTaBe, 3TOT OMOLeHO3 
mo Teuyenuio Munfanao paciipocrpanserca HelmMpoKol nomocoh or PununnnH- 
CKUX OCTPOBOB Ha tor K MoOJlyKKCKHM OCTpOBaM H Jlaslee Ha BOCTOK K CeBepHbIM 
Oeperam Hosoi [sunen. 

B oOuiMpHot oOacTu ceBepHol cyOrponuuecKoi 30HbI KOHBepreHIuN Mi ce- 
BepHOM OKpaMHbl MaccaTHOrO TeyeHHA pacipocrpanHeH OMoLleHos, pyKOBOsA- 
WWMM BUaMM KOTOporO OKas3biBatoTca Velella lata-SW, Janthina prolongata 
u Halobates sp. Bspocapie ocoOu NapycHuKa KOHWeHTpUpylorca Bomb ceBep- 
HOM TpaHHbl OMoWeHo3sa; MOJOAb H AMYMHKM OCOGeHHO MHOFOUNCJIeHHbI B 3a- 
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la\HOH 4YacTH — B palione ocrpoBos BonKauo, rye 06a GuolleHo3a Kak ObI CAH- 
salOTCA ApPyT C Apyrom. Konwenrpallua B3pOC/IX MapyCHHKOB BsOAb ceBepHolt 
PaHHUb! OnoWweHo3a OGyculoB.1eHa BO3elicTBHeM TOCHOACTBYIOWIMX 3/ecb ce- 
s€PO-BOCTOMHbIX HM BOCTOUHBIX BeTPOB, KOTOpble OTKMOHAIOT JBuxKeHHe Velella- 
9W BilpaBo — kK CeBepHbIM rpaHntam cy6rponmueckoit 30HbI KOHBepreHun. 
-actIpOcTpaHeHHiO HX flaslee Ha ceBep, B O6MAaCTb paclipocrpaHeHua mMpespily- 
ero OMOWeHO3a, MpenAtcrByioT TrocMoscTBy1oulMe TaM BeTpbI oOpaTHoro (3a- 
1awHoro) HallpaBsenua. 

B oOuIMpHol oOjacTu, 3aHATOM 1Ox%KHOM OKpauHoOl ceBepHoro mMaccaTHoro 
CUCHHA MH 9KBATOPHAJIbHbIM MPOTHBOTeYeHHeM IMVICMCTOH 3Ha4HTeIbHO O6eLHeH 
B Mepvod MilaBanud «BuTa3a» HaOmOAanoch 3HadHTebHOe CMeMeHHe rpanHull 
KBATOPHaMbHOFO MpOTHBOTeYeHHA K 1Ory HM OCOOeHHO K ceBepy). [la pacnpo- 
TpaHeHHOrO 3fecb OMOMeHO3a XapaKTePHO OTCYTCTBHe CKO/bKO-HHOYIb 3Ha- 
IMTeIbHBIX CKOMeHHH Velella. PykoBoxaulad poulb B OuoleHose nepexoguT 
< cucpoxowope Porpita, mumeHHok cneunambHbIX MpucmocobeHuli K ABH2xKeHHIO 
104, JeictBuem Betpa, Halobates u monogu Janthina tuna exigua. 

B 1Ox%KHOM Noslyuiapun o6e aKOMOrMY4ecKHe chopMbI MapycHNKa NOABIAIOTCA 
-HOBa B OFpOMHOM KOuIMuecTBe. Mm conyrTcrByioT, ¢ OAHOM CTOPOHbI, BHAI y>Ke 
sCTPeueHHble Ha CeBepe UH, C Apyro CTOPOHHI, HOBbIe BUALI, NO-BuqMMOMy cBOII- 
STBEHHbIC TOJIbKO IOXKHOMY MO yWapHio. 

C 10*KHBIM MaccaTHbIM TeYeHHeM CBA3aHO pacmpocrpaHeHnne OuoleHo3a, B KO- 
fOpOM PyKOBOAAWaA pOb MpHHadnexuT Velella lata-SW, Janthina tuna pal- 
ida, J. janthina u Halobates sp. Jlia 6uoueHo3a xapaKTepHo mpucytcTBHe 
Recluzia (cem. Janthinidae), orcytctTBy1ouje B CeBepHOM Nonyuiapun. C nac- 
-ATHBIM TeYeHHeM OnOWeHO3 paciipoctpaHAetcA Ha 3aMagq K CosOMOHOBbIM 
CTPOBaM HM Ha 10ro-3anall — B TacMaHOBO Mope, oTKyJa Mo nytuH Boctouno- 
ABCTPaJIMHCKOFO TeEYeEHHA — K C€BEPHbIM HM CeBepO-BOCTOUHbIM Oeperam Hosoi 
3enaHiuu. B3pocaple oco6u Velella-SW nog Bo3yeicTBHeM MaccaTHbIX BeTpoB 
<OHLCHTPHPYylOTCA BAOb CeBePpHOH FpaHHubl GOuoweno3a (Obl BCTPeyeHBI 
y ocTpoBoB Camoa uw CosloMoHoBbIX). 

K wry otf octposos Toura u OuxKuU, B OOMacTH lOxAKHOK CyOTponMyecKOH 30- 
ibl KOHBepreHIMH, 3Ha4uHTebHaA MOWab MOBeEpXHOCTH OKeaHa 3aHATAa OnO- 
JeHO30M, PyKOBOAAULMMM BUamu KOoTOporo saBssatoTca Velella lata-NW, Phy- 
salia utriculus, Janthina janthina u Lepas fascicularis. Konneutpauuio B 9TOM 
yafione Velella-NW, B3pocuble oco6u KoTOpOl OOpa3yroT MaccoBble CKOMIeCHHA 
310Ib CeBeEPHOM FpaHUlbl OvoweHo3a, OOyc1OBNMBaIOT TocMoscTBylouIMe Hay 
Jospoli SenaHqMei 3anayuble Berpbl. B cBoro ovepesb, MaccaTHble BeTpb! OOpar- 
10OrO HallpaBJIeHuA MpenATCTBYIOT HX MaibHeHWemMy pacmpocTpaHeHuwo Ha ce- 
3ep. Ilo Bceft BepoATHOCTH 9TOT ONOMeHOS pacnpocrpaHsAeTcA Jaslee Ha BOCTOK 
310Jlb CeBEPHOH FpaHUUbl XOMOHOrO TeyeHuA SanafHoro Apeda, KoTOpaa u 
{BJIACTCA IOXKHOM PpaHulleit pacnpocTpaHeHuA TpoNMYeCcKOrO NyelicToHa B THxXOM 
»KeaHe. 

B pacnpocrpaHenuu aKouoruyueckux dopo Velella lata uv HeKoTOpBIX Mac- 
‘OBbIX BUJOB MlelicTOHHbIX 2KMBOTHLIX (Lepas fascicularis, Janthina janthina 
1 J. prolongata) Hameuaetca OnMOMAPHOCTD. ITpopeenpie HaOsIOMeHUA CTABAT 
3011poc O BOSMOXHOCTH OnoreorpaduyecKoro paliOHHpOBaHHA NOBepXHOCTH 
yKeaHa MO cocTaBy MlelicToHa. 


VWuctutyT okeaHoJoruu Iloctynusio 
Akanemuu Hayk CCCP 31 V 1958 


WMTHPOBAHHAA JIMTEPATYPA 


1A. HW. Caspuaos, JAH, 110, M3 (1956). 7B. M. Meguuxkos, IIpupoga, 
Ye 3 (1957). 
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Jlokxann Akagemun nayx CCCP 
1958. Tom 122, N 6 


OKEAHOJIO[HA 


tO. H. COPOKHH u O. H. KOBJIEHU-MHINKE 


NEPBHYHAA NPOAYKUMA AMOHCKOrO MOPSH WH YACTH 
THXOrO OKEAHA, MPHJIEPAFOWEM K SAMNOHMH, BECHOM 1957 r. 


(ITpedemaeaeno akademuxom A. JI. Kypcanoeom 5 VI 1958) 


B ampene — utone 1957 r. B SimoHCKOM Mope HU B YacTH THXOro OKeaHa, MpH- | 
JieraiouleH K SiMonMu, Npoxosus 24-1 pelic Hay4HO-HCCeMOBaTeIbCKOrO CyHa | 
VUuctutyta okeaHonoruu Akaglemun HayK CCCP «Butsasp». B mpoyouKenne BCero | 


1000 mr C ua tu? 


Pue. 1. Ieppuynaa Mpoxykuusa SAnonckoro Mops H uacTu Tuxoro oKeaHa, Npueratouleli 
K SnonuH, BecHolt 1957 r. (Ludppi Ha kKapte — NN? cranuui) 


pelica NpoOv3sBOAMOCb H3MepeHHe™ NepBHYHOK MposyKuMH B cToNGe” BOA! NOL 
1 mM’ MoBepxHOcTH MOpA palMOyriepOMHEIM MeTOJOM Mo cxeMe, pa3spa6orTaH- 
Hol Ha PplOvHCKOM BosOXpaHnsuule (*) M NpoBepeHHOM Ha MoOpe B 9TOM pelice, 

Ha ocHOBaHMM pe3y/IbTaTOB MpeABapuTebHO KayecTBeHHOM OOpaOorKu cuTo- 
MaHKTOHA, MponsBexenHon B. B. ZepHoBoli, MoxKHO CocTaBUTb duToreorpadu- 
yecKylO XapaKTepHCTUKy HCCeOBaHHOH akBaTopun. Paiion uccieloBpanuii MOX- 
HO pasOuTb Ha yerbipe yuacrka: | —s3anafHad uactb SnoncKoro mops, Il — ero 
BocTouHad uactb, II] — patton Tuxoro oKkeana, pacnonoxeHHbIii K ceBepy oT 
40° c. m., IV — paiion Tuxoro okeaHa, pacromoxKeHHbIii K tory or 40° c. m. 

I pation — Bobl XOJIOMHOrO MpuMopcKoro TeyeHUuA HU XaHcTaTHUeCKOL O6- 
jlacTH flMoHcKoro Mops — HacesleH apKTo-GopeabHbIMU uM OopeadbHEIMM (pop- 
MamMH. Bo II paitone—tenmom Lycumckom Teyenuu — OblH BCTpeueHB 
Hapafy c OopeasbHbIMM TpomMueckne Bugpl. 11] paiion—cesepupiii pation Tu- 
XOro OKeaHa — JlexKaJl B 30HE CMeLIeCHHA BOA pasHOrO MpoucxoweHusn: xo- 
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NOMHOTO TeveHUsA OACHO,” BOMbI, MpHwesuel u3 OxorcKoro Mops u cyOapkTn-. 
4eCKOH BOAHOM MaCCbI. OTOT paion XapakTepu30Basica MecTpbIM pacnpeleeHHem 
TEMMepatyPbl HM COJICHOCTH NO TOpH3OHTaIN HW BepTuKasH. B HeKOTOpbIX MecTax 
ObIH BCTPCNCHbI KXOJIOMHbIE MATHa»— MeCTa BbIXOJla Ha NOBePXHOCTh PlyOuH- 
HbIX BO. PUTOMMANKTOH B 9TOM palione Opin MpesctaBseH apKTO-OopeasbHBIMU 
M GopeanbHEIMu dopmamu. Ha cranunax, PacNOO*KeHHbIX y O. XOKKailiJo, No- 
IYUMJIM MACCOBO€ pa3BHTHe HepHTHYeCKHe BUAbl — Takve, HalpHMep, Kak. 
Thalassiosira Nordenskidldi. 

B IV (tox%HOM) paiione Taxoro oxeana — MIpOHCXOANIO CMelIeHve TeYeHHH 
Kypocno u Canrapcxoro. Ha rsyOunax nuxKe TpodorenHoro cio HabsIOMaNoce 
BIMAHHe Oliacvo. 3iecb mpeoOnalanu npeactaButenu (pHTONMAaHKTOHA, Xa- 
PakTepHble IA CMelwaHHOH 3onbI. Ha AByX BOCTOUHBIX CTAHIMAX, B3ATHIX B 
Kypocuo, npeo6nanan tponwueckuii (puTONAaHKTOH. 

Hexkotopble pesyubratbl 10 onpeyenenuIo MpOLyKUMH WM YCOBUA, B KOTOPIX 
yy lg NOMYYeHb! (MO aHHbIM THAposorMyeckoro oTpsjla), NPHBeLeHE! B 
Tao. 1. 


Ta6auna 14 


TlepeuuHaa nponyKuua 


Conepanne | Ppyouna sane- Tpaguent Seep diy 

Ne pee | cTom6e Bop] POchaTow ua raHua cyioa NNOTHOCTH HOCTb 

cTaHunHu Rone pKHOC Ta: nog 1 mM* no- es cKaukKa ngoT- BOAbI B cu10e OKONO ., 

(Cy mr jat) ue tianeatt (P, mrju®) HOCTH (M) ckauKa X10 ae pa 

3554 0 ,00032 0,0063 he aie ae Cxauka nHer* 63600: 
38550 0,00013 0,0025 » » » yee 29700 
3556 0, 0004 0,0068 » » | 20—380 | 6 20700: 
3558 0,0076 0,415 » » “i 13500: 
3559 0,0018 0,032 » » 0—10 22 16700: 
3561 0 ,0062 0,137 » » | 35—45 | 9 Hee 
3564 0,12 1,9 a) H. OL. 24400 > 
3566 0,014 O=2 » » 0—10 17 H. 7. 
3970 0,014 OS: 10—30 90—75 9 18100: 
Shak 0,023 0,14 10—40 1O=— Zones —1.) 5u 8 34400: 
BoefAl 0,003 0,414 H. I. 30600: 
3572 0,0018 0,035 » » 41600 

— 8573 0,0057 0,19 » » 34100 
3576 0,0008 0,028 0—2 40—30 15 15100** 
3578 0,0006 0,03 ls ail 40—35 30 24400 
3582 0,012 0,38 60 90—100 8 965** 
3583 0,026 0,44 He ie 75—100 4 28600 
3584 0,059 OMe 5 Hie Ik. 
3585 0,0006 0,0065 20 Cxauka HeT i305, ili 
3586 0,0046 0,093 20 » » 11500 
3587 0,0017 0,056 20—30 » » 11500: 
3588 0,058 1,36 20—60 L0==25) 141 11560 
3589 0,155 Bye 5—50 10—25 nu 35—50 16 u 9 11500 
3590 0,013 0,18 4—40 BE lh 9760: 
3590, 0,247 4,23 5—60 1025) 42 12000 
3594 0,037 0,48 He le 35—50 | AAD 1: a 
3597 0,007 0,06 90—100 10-——35 25 » » 


* Vmeerca BBHY IpakTH¥ecKoe OTCYTCTBHe CKauKa MOTHOCTH. ** OmpegeseHHe OcBellen- 
goctu B 17 uac. *** H. 9. — HeT JaHHbIX 


Tleppuunas npoxykKunsa KomeOanacb or 2 Mr fo 5 r opranuyeckoro yruepoja, 
CHHTe3UPOBAHHOFO B CTOMGe BOMbI NOL KBaLpaTHbIM METPOM NOBePXHOCTH Mops 
3a JleHb. OTH WMCppbI HECKOJLKO 3aBbILeHbI, MOCKOJIbKy Np USMepeHMAX He yuH- 
rbiBaylacb KaxKbI pas MompaBKa Ha TeEMHOBy!O MKCALILMIO YIVIEKUCIOTHI, KO- 
ropan cocraBssia O6bruHO 1—3% OT OCHOBHOH BeJIMYHHBI. 

B sanamnofi u weHTpaibHow uactax SlnoucKoro MopaA HaOmoxenuA Opin 
IpOBeeHbI B LBa cpoka. Tleppble H3MepeHHA, CeaHHble NO BeceHHero «ilBe- 
reHud» Mops (cTaHItHH NoNe 3504 vw 3555) Maid BeJMYMHbI 2uO6mr Cua 1 m*. Bo 
3TOpoli cepHH HaOMOJeHHH, MPOBeLeHHbIX HECKOMbKO NO03%Ke H 3axXBaTMBUIMX 
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llepHok MaccoBOro pasBUTHA c~uTOMMAaHKTONAa (craninH NoNe 3564 u 3566), mep- 
BuYHad MpoxyKuua cocrapuia 200 u 1900 mr C ua | MM”. 

B pocrouHoi uactu SAnmoucKoro Mops, rye Oblulo Takxe CleaHo ABa H3Me- 
peHua, Obit HaligeHb! Betuunubl 50 vu 115 mr ua | M’. 

B cesepHom palione Tuxoro okeaHa, OCOOeHHO Ha CTaHUMAX, PacmoslOx*KeH- 
HbIX yO. XOKKaliyo, NpoLyKuA Obla HauBbicwelt. Ilo Mepe yqaenua oT Oepera 
oHa Maflana. Ha okeaHwueCKHX CTaHIIMAX BeIMYMHbI NPOAyKUMH CHJIbHO Bapb- 
HpOBaJIM, MpuveM HanOobUIMe HX 3HAYeHMA OblM OOHAPYKeHbI B «XOJIOMHDIX 
usntHax». [IpoxyKuua B 9TOM paiioHe KoOMeOanacb oT 6 fo 5000 mr C ua | mM’. 

JOxubI pation Tuxoro okeaHa OTMMYaJICA HAMMCHbUIMMM BeIMYMHaMH Mpo- 
ayx«nun (30—150 mr C ua | mM’). 

Pa3IM4HA B MpOLYKTHBHOCTH OTICJIbHbIX PalOHOB 3aBMCAT OT pAla NIpHuHH. 
qaCTb W3 KOTOPbIX MO%KHO BCKPbITb, aHAaIM3SHpyA MOyYeHHbIe p2sybTaTHl. 

Cpegn tbakTOpoB, B/IMAIOWIUX Ha MepBMYHY!IO NPOAYKUMIO, HanOoee BarxKHbIM 
H W3YUCHHBIM ABJAeTCH CHaO*KeHHe CUTONMIAHKTOHa OMOFeHHbIMH 9J1IeMeCHTaMH 
H CBeTOBOH 2HeprMeH. KocBeHHO Ha MpOAyKUMIO BJIMAIOT HEKOTOPbIe THAPOJO- 
rHYeCKHe YCJIOBHA, B IaCTHOCTH YCJIOBHA BePTHKAaJIbHOrO MepeMelIMBaHHA, 
KOTOPbIe,,B CBOIO OUePeb, 3ABHCSIT OT MOJO2XECHHA HW BbIPAaKCHHOCTH CJIOA CKaUKa 
WIOTHOCTH. 

PasHvlla B YCIOBMAX MMHepabHOro NuTaWuA CPUTOMMANKTOHA OOyCJIOBHA, 
10-BHMMOMY, pa3HHIly B MpOMyKUMM pasHEIX palonoB. Tak, Ooslee BbICOKas 
mpoyykmua B TipumopckoM TeveHHH HM B CeBepHOM palone Tuxoro OKeaHa M0 
cpaBHenuio c ILycuMcKMM TeYeHHeM H C 1OXKHBIM paHOHOM Tuxoro OKeaHa Compo- 
BOK Malach Oosee. BLICOKHMM KOHICHTpalluaAMu docdaToB (H, C/eOBaTeJIbHO, 
COeAMHeCHMH a30Ta). 3 

KoeGaHust MpOyKWMH BHYTPH KaxKJoroO pahona 3aBHCceM OT Apyrux o6- 
cronTembeTs. B,cepepHom paiione Tuxoro oKeaHa, HECMOTpa Ha paBHOMepHOe 
pacipefeyleHHe OMOreHHbIX 9JIEMCHTOB MIPOAYKUHA Ha pa3JIMUHbIX CTAHUMAX 
pesKo KoyleOaacb. Oxa3asiocb, YTO BBICOKHe BeMYHHbI MpOAyKuWH HaOJtO- 
NaviuCb JIMUIb Ha CTAHUMAX C XOPOIO BbIPaKeHHbIM C/JIOCEM CKauKa IMJIOTHOCTH 
B BEPXHHX CJIOAX BOMbI (CpaBHUTb, HanpuMep, cTaHiMH NeNe 3585 uw 3588). 

YCNOBHA OCBeLICHHA, He ONpeNeNAA Pa3sHHUbl B MPOAYKUMH OTAeMbHbIX palt- 
OHOB, TOKE CKa3bIBAIHCb Ha pe3y/IbTAaTAaX OTJEMbHbIX ONPedeneHuH. B-Kaye- 
CTBe MpHMepa MOX*KHO Ha3sBaTb cTaHwuI0 Ne 3590, rae npoxyKuHA BBUAY OKAIE- 
BOW, NOFObI Opi1a CpaBHHTe/bHO HUSKOM, HECMOTPA Ha CHJIbHOe «IBeETeH He» MOPA. 

Hsmepenua Ha ctanunu Ne, 3590, chenaHHbe Ha CIeLYIOUM JeHb B ycs0- 
BHAX OOWee BLICOKOH OCBeLLCHHOCTH, JaM Oovlee BbICOKHe pesyJbTaTHI. Bce 
OCTAJIbHbIC YCJIOBHA Ha STHX ABYX CTaHWMAX Obl OM3KMMH. 

Npusegzenupre 8 Taba. | Benv4unHbI M0 CBOeMy NOPAAKY O1U3KU K BeMUNHAaM, 
nomyyeHHbtm B 19-m u 20-m pelicax «Buta3a» (7,9) KacnOpoAHEIM MeTOJOM. B Te 
we: BPeMA OHH KONE WIOTCA B OoOMbueH CcTeneHH, YeM NOMy4YeHHbIe CrumaH- 
Hustbcéenom (*) B BocrouHnon actu Tuxoro okeaHa C MpHMeHeHHeM Apyroli Mogu- 
(bukallnu, paquoyrsepogzHoro mMeToga. Becbma BeposTHO, YTO Combunit pa3mep 
koNeOaHH BeIMYHH MepBHYHOK NpoAyKUHH, NOyYeHHbI B HaluMX onpeyese- 
HAMAX, SaBUCHT.OT Ooee MoApoOuoro, uem y CrumaH-Huuecena, yyera BepTu- 
KAJIbHOrO pacnpeseseHuA PUTONMAHKTOHA HU OT TOTO OGOCTOATEJIbCTBA, UTO B Ha- 
WIMX ONbITAX SKCMOSHIMA CKIAHOK MpOBOAMaCb He MpH HCKYCCTBeEHHOM OC- 
BelIeCHHH, Kak y CTumMaH-Huvipcena, a mpn ecTecTBeHHOM. rata 

B 3axsouenue Bblpaxkaem OnarogapHoctb B. B. 3epHopoli u B. C. Maue- 
BaHOBY, IPHHMUMABLIMM YUACTHE B BbIMOJIHeHHM HacTosmeh paOoThl, u WieHaM 
rMApOMOrMYecKOrO M XHMHMYeCKOTO OTpAROB 24-ro pelica «BurTasa», pesysbTa- 
TaMM KOTOPbIX MbI NOJIb30BaJIMCb MPH OOpaOoTKe NOsYYeHHBIX JaHHbIx. 


VWuctutyT okeaHouorun I] 
-AKazemMuv HayK CCCP 5 VI 1958 
: | M{MUTHPOBAHHAA JIMTEPATYPA | 

» '10. WH. CopoKun, Tp. Bcecowsn. ruqpo6uon. o6m., 7, 271 (1956 7B. TF. Be 
folpos KBBexaennmes, HAH. 104M 1 (1955). * OW KoOnenuM rie 
K e, AH, -116; Ne 6 (1957). *E. Steemann-Nielsen,A. Jensen Dan Deep-Sea 
Exp. round the World, Galathea Report, 1, Copenhagen, 1957. 
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TEXHHYECKAA PH3HKA 


r. B. CAMCOHOB u B. C. HEUWITOP 


O CBA3H PABOTbI BbIXOJIA 3JIEKTPOHOB H3 FEKCABOPHJIOB 
IEJIOUHO- WH PEJKO3EMEJIbHbIX METAJIJIOB 
C UX JJIEKTPOHHbIM CTPOEHHEM 


(Tpedemaeaeno axademuxom C. A. Bekwuuncxum 6 VI 1958) 


B HacTosmee BpeMA HCCeELOBaHbI MapaMeTpbI TepMO3IeKTPOHHOM 2MuCccun 
MOUTH BCeX FeKCaOOpHAOB WeOUHO- H PeAKO3eMebHBIX MeTasIOB (1-4). Ha 
puc. | nokasaHa no faHHpm (*) 3aBHCHMOCTb paOOTHhI BbIXOJa reKca6opusoB 
PeAKO3CMEJIbHBIX MeTasIOB MeB, or aTOMHOrO HOMepa HX MeTaJJIMYECKHX KOM- 
MOHEHTOB. XapakTep STOM 3aBHCHMOCTH MOXKHO JOCTATOUHO YOBJIeTBOPUTEJIbHO 


5 Eu Gd 
G 
SA 300 
8 | 
Se = 
B> | aie | 
& 4 200)-< 3 
x Ses 
SS <8 
Sek 
N S 
mS ub, 
ee 
5 
4 
\ Lao Ce Er‘sTu Yb Lu 
257 TT a te GT SUE wih Al et ER IEE GE URE Me) 


Nopadhaboe HOMED MEMANAL 


Puc. 1. SapucuMocTb paOorbl BbIXoJa 9CKTPOHOB H3 TeKcaOopHoOB PeAKO3SeMeMbHBIX 
MeTaJIJIOB H YHCJIa BO3MOXKHbIX TepMOB OT ATOMHOrO HOMepa 


OOBACHHTb, HCXO1A “3 paspadoranHo M. A. Enpauesayem (°) Teopun cTpoe- 
HHA ATOMOB PeAKO3CMEJIbHBIX MCTAJIJIOB, a TAKXKE iploeaenea 00 3/ICKTPOH- 
HOM CTpoeHHH rekcaOopHJOB, pasBuBaioulMxca aBTopamn (7, °,”) wu Apyrumu Hic. 
cneqopatenamu (81°), Ha ocHOBaHuH KBaHTOBOMexaHH4ecKuX pacueros (°~'°) 
M aHaiu3a sHauenui I u II noreniuanos MOHNMsalMH MeTaJJINYeCCKUX ATOMOB 
HaMu OpIIO NOKa3aHO*, 4TO OOpasoBaHne rekcaOOpHAOB CBA3AaHO C AByKpaTHO 
HOHM3aluel ATOMOB MeTaJJIOB Mm MepeqayeH 2 BHeLIHHX S-3JIEKTPOHOB ATOMOM 
6opa Wa oprannsauun 5 KOBa/eHTHEIX CBASeH B OKTaSMpax Oopa M MexKIy HAMH. 

B pa6ore (1!) orMeyeHa BO3MOXKHOCTbh 3aMellleHHA YaCTH aTOMOB 2- H 3-Ba* 
J@HTHBIX METAJIJIOB B rekcaOopuax aTOMaMH OAHOBAICHTHOFO HaTPUA, Tak 4TO 
opranu3atlva 5 KOBaJeHTHBIX cBaA3cH Oopa TpeOyeT, MO-BHAHMOMY, HECKOJIbKO 
meHbmero, uem 2, UHCa s-3CKTPOHOB MeTaJa (B MpesenbHom cstyyae 1,66 


* TlonoxKeHO Ha CopelilaHHu Mo ClilapaM peKuX MeTawiop mpH Mucrutyre Metataypriu 
*i 7 % 

am. A. A. Baitkona AKaqemuu uayk CCCP, 1957 (cm. Takxe (’)). 
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31eKTpOHa Ha aTOM MeTaJla), YTO YKa3bIBaeT Ha CTaTHCTHYeCKHH XapakTef 
sToli CBA3H C KPaTHOCTbIO MEHbINe CXMHHIbI. CBASb MexKAY aTOMaMH MCTAIId¢ 
u Oopa OCYULeCTBAAETCH S/IEKTPOHHbIM KOJJICKTHBOM, OOPa3YIOUIMMCA ICKTPO 
HAMM HOPMA@JIbHbIX WIM BO3OY2KACHHbIX d-OpOHT, HW YaCTbIO 3ICKTPOHOB, MpHHa 
JI@KALIMX He HCMONb3OBAHHBIM B CBA3AX C OopoM s-opOuTam mertavia. IIpr 
3TOM B FeKCaOopHsaxX PeAKOZCMEJIbHBIX METAJJIOB CileqyeT paCCMaTPUBAaTb ABE 
CHCTeMbI 9HeprerHyecKux Momoc — y3kyI0, cabo BO30y2xKeHH 10 4 f-mos0cy 
H CpaBHUTeIbHO WHUpOKy10 rHOpusAKyio 5 d —6 s-nonocy. TlocneqHAA JOJIKHE 
ONpPeMeIAT JICKTPONPOBOAHOCTh HM pa: 
TaOuuna 1 6oTy BbIXOa BJIEKTPOHOB H3 reKcadopH: 

OnekTpouHad KOHNpurypanua peAKOseMeIb - MOB PeAKO3CMCJIbHBIX MeCTAJVIOB. 
HBIX MeTaJIJIOB HW paOoTa BbIXOJa 9eCKTPO- M3BecTHO, 4TO OOJIbIHHCTBO aTOMOE 
HOB H3 HX rekcaGopuOB PeCKO3SEMEJIBHBIX METAJIJIOB B HOPMaJIb: 
HOM cocTOsHHH He uMeroT 5 d-9J1eKT- 
Toereiae Bop eee w 2 COet 2 ene DOHO s(t. Ta6n. 1), O2HaKO 43-3¢ 
Kombi | sear’ | “Konourypa | Mus MeB, ©, 6nusoctu sHepruh 4 f- w 5 d-cocrosxHUr 
— mean) 28) MOCJIeqHHe, 10-BHXHMOMY, BO3HHKaI0} 
‘-B KpucTaax reKcaOopuOB BCEACTBUE 


57 La |~5di - 6s? 2,66 f —d-nepexogjos. B uyacTHocTH, Js 
Tid ood Sole 2,93 MBYKPpaTHO WOHH3HPOBaHHbIX aTOMOE 
a = ine oe af PeCAKO3CMEJIDHBIX METAJIJIOB HMCIOT MECTC 
61 Pm | 4fe 6s? pee mepexonp 4 f"—>4 fr—! 5d (°). Ananus 
62 Sit | ayo = se 4,4* MarHHTHOH BOCINPHHMYMBOCTH HW Mex: 
63 i aa 4, 9* aTOMHBIX paccrosHHii (’, 12) B reKca6o- 
He a8 ‘hs rn ane pax MOKa3bIBAaeT, YTO ATOMHBIC OCTOBB 
Hee PeCAKO3eMEJIBHbIX METAJJIOB MPHCYTCTBY- 

47% 6s? 1OT B HHX B BHJe 3 NOJOKUTEJIbHbIX HO- 

66 Dye) Pale oe 3,93 HOB (Kpome Eun Yb). Bepostuoctb f — 
a i ths os Ae d-repexojla, a CIe€OBaTeIbHO HM CTeMeHE 
69 Tu | 4713 6s? = CBOOObI 3JIEKTPOHOB IpOBOMMOCTH # 
70 Yb | 4f!4 65? 3,43 ruOpuqHou sd-momoce ompedessarorTcs 
74 Lu | 474 5d*6s? 3,0 CTeMeHbiO 3anouHeHHOCTH 4 f-MOuOCHI ¥ 


UHCJIOM BO3MOXKHbIX COCTOAHHH /-3J1eK 
TPOHOB B Hel. IlockoubKy 4 f-o6on04Ka 
PCAKOSEMEJIbHBIX 3ICMCHTOB CpaBHH- 
T@IbHO Ca60 BO3OyxKAaeTCA Mp OOpasoBaHuu XuMuYeCcKO cBA3u (1%), K Heh 
TIPHMCHHMO IIpaBHJIO MaKCHMaJIbHOH MYJIbTHMeTHOCTH XyHa (14), corsmacHo 
KOTOPOMY YCTOHYMBOCTh OOOJIOUKN MW CTeMe€Hb CBAZAHHOCTH 3aMOJHAIOWLHX e¢ 
QJIEKTPOHOB TEM OOVIbIUe, UCM OOIbINE YHMCIO BOSMOXKHLIX TEPMOB. 

Ha puce. | nmpuBeseHo 4uCI0 BO3MOXKHBIX TepMOB Wa 4 f-3/IeKTPOHOB, pac- 
cuHTaHHoe m0 npaBuly kf? = kf!4—” (*) (rye & —uncio0 TepMoB) B 3aBHCHMO- 
CTH OT aTOMHOFO HOMepa MeTaJ0B. MakcuMaJIbHad MYJIbTHIWIeTHOCT H, Cule- 
HOBATeIbHO, HavOOJIbWIad CTeMeHb CBA3AHHOCTH 93/IEKTPOHOB HM HavMeHbAs 
BeposTHocTh / — d-nepexogoB cooTBercTByer Mo sToi KpHBOH Eu u Gd, wMero- 
I(MM B HOPM@JIbHOM COCTOAHHH 10 7 31eKTpOHOB B 4 f-oG6om0uKe. Kaxxercsa oue- 
BHIHBIM, UTO C YBeJIMYCHHEM CTENeCHH CBAZAHHOCTH /-9/IEKTPOHOB HM 3aTpyHeH- 
noctu / —d-nepexoya ou2KHa BO3paCTaTb paOoTa BHIXOJa 31eKTpOHOB. Cono- 
CTaBJIeHHe FpacHKOB 3aBHCUMOCTH © UH & OT ATOMHOFC HOMEepa JeHCTBHTE/IbHO MO- 
Ka3bIBaeT HX KaveCTBEHHOe CXOACTBO. SHAYHTeIbHaA ACHMMETPUA KPUBOH — = 
=/(Z), rye Z — aTomupili Homep, no cpaBHeHuio C KpuBOl k = f(Z), oOpac- 
HACTCA BECbMa BbICOKOHM CTEMeHbIO 3anOHeHHOCTH 4 f-OGOJIOUKH Y MeTAaJJIOB BTO- 
pol NOArpynubl WaHTaHHAOB M CpaBHUTe/IbHO OOJIbINMM 9KPaHHpOBaHHeM 3THMH 
QUIeKTpOHaMM THOpHAHbIX sd-opOuT Kpucrana. Pavee Opwio noKa3ano (15), uTo 
YBCIMYCHHE CTCNCHH 9KPaHHPOBKH 3/IEKTPOHOB MPOBOAMMOCTH MpHBOAUT K HO- 
HWKCHHIO YPOBHA XMMMYECKOFO MOTeHIMala H K YBeIMYeHUIO paOoTH! BEIXOa 
9JKTPOHOB. OTHM, M0-BUHMOMY, MOXKHO OObACHHTb MeHee KpYTO! cna KpH- 
Bol @ = /(Z) Ana rekcaOopHAOB peJKO3eMeMbHBIX MeTAaJJIOB B MpaBoli uacru 
/ —d-nepexogHoro nepuoga or Eu no Lu. 
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* Tlo nannpim T. A. Kyaquauesonub.M.Lla- 
pesa. 


IIpu paccmorpenuu saBucumoctu 9 = f(Z) (cm. puc. 1) oOpamaer BHH- 
MaHHE pesk0e Maeve paOoTs! BbIXOMa SEKTPOHOB AIA reKcaGopusa ralouu- 
HHA, HeNOCpeACTBeHHO CJIeyIoulero 3a EBPONHEM, YTO CBaA3aHO C HamMUHeM 
y Hero ofHoro 5 d-sneKTpona (pH MakKCuMambHO ycToiunBolt 7-3JIEKTPpOHHOH 
A f-oOono4uKe), KOTOppIH BCeACTBUe ZTOrO ABAAeTCA CYUI[ECTBEHHO CBOOOJHBIM, 
MOMOOHO €(HHCTBEHHOMY $-3JICKTPOHY ULeOUHBIX MeTaIOB, O6saalomLUX, 
KaK M3BeCTHO, HAHMeCHbINMMM paOoTamMyu BbIxoga. AHasloruuHoe, xOTA H MeHee 
P€3KO BbIpaxKeHHoe NaweHue paOoThl BLIXOLa HaOwOJaeTcA pH Mepexose oT 
rekcaOopnyla OapuaA K rekcaOopuy saHTaHa, uMewmlero mocne oTuenmeHuAa 
AByx (BosMoxHO 1,66) s-s1eKTpoHOB wu nepeqaun ux Oopy O2HH «IHWIHHH» 
5d-3eKTpOH BHe BeCbMa ycrToiiunBoli u cabo BO3MyMIeHHOM O6o0"KH Xe. 
{1a atoma Tb BosMoxuHbI UBe KoHburypauun: 4/85d'6 s? wan 4f%6s? (°), co- 
OTBETCTBEHHO C OOJIbIeH HIM MeHbIIeH CTeMeHbIO CBASAHHOCTH KOJIJIeKTHBU- 
S3MPOBaHHbIX QICKTPOHOB B sd-nonoce rexca6opugza. B neppom ciyyae padora 
BHIXOJ[a, elle He H3MepeHHaA SKCICPHMeCHTaJIbHO, JOJDKHa MeTb 3HaueHHe 
Mexy 2,06 98 (pcap,) H 3,53 9B (ppys,), a BO BTOpoM —mexny 4,9 2B (?Eus,) 
u 3,53 3B (Ppyp,) (OTMe4eHO CooTBeTCTBeHHO KpecTuKamu J u 2 Ha KPUBO! 9). 

Tlospnenne y Lu —nocaeguero peqkosemenbuoro aemMeHTa — oHO-o 5 d- 
SJIEKTPOHA BHE NMOJIHOCTbIO 3acTpoeHHOH 14-3seKTpoHHOH 4 f-o6om0UKH He BBI- 
3bIBaeT Pe3KOFO NaeHHA paOoTh! BLIxXOJa MpH nepexonxe or YDB, k LuBg, yero, 
OJHAaKO, CJI€MOBaIO O%KUaTb, IPHHHMaA BO BHHMAHHE CHJIbHYIO 9KPAHMPOBKYy 
sd-opOuT BeCbMa HaCbIIeHHOM 37eKTpoHamu 4 f-o6ono4uKu B pagy Dy — Lu. 
Ilo cymectsy Lu no aromHomy crpoennio clelyer CUNTaTb He PeEAKO3EMEIbHBIM 
(f —d), a d-nepexoHbIM MeTasuIoM, nepBHIM B pagy Lu — Pt. 


MucTHTYT MeTaIOKepaMUKH UM CielHaJIbHbIX CIaBOB Tocrynuio 
AkaylemuH HaykK YCCP 5 VI 1958 
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Axanemuk B. A. KAS3AHCKHH, A. JI. JIMBEPMAH, H. H. TIOHBKWHA 
u WH. M. KYSHEWOBA 


OB OFPAHHYEHHOM MPAHMEHMMOCTH MPABHJIA 
AYBEPCA-CKHMTA K CTEPEOM30MEPHbIM JIMAJIKWJILMK JIAHAM 


Sa mocieqHue TOAbI He pas OTMeYaOCb, 4TO MpaBnuio Aysepca —Cxurta, 
COrmlacHO KOTOPOMY TpaHC-opMbI AHaJIKWJILMKaHOB HMeIOT Oovlee HU3KHE TeM- 
nepaTypbl KMMe€HHA, NOKasaTeJHM MpPeOMJICHHA HW YeJIbHbIe BeCa H Oosee BHICO- 
KHE€ MOJICKYJIAPHBIE pedpakunH, 4eM y Wuc-cbopM, HenpuMenumo kK 1,3-Quau- 
KWIUMKONeHTaHaM H 1 ,3-ynaKMUMKNOreKCaHaM, TaK KaK B 9THX psiax Cco- 
OTHOLMCHHE CBOHCTB IMC- H TpaHC-H3OMepOB MeHAeTCA Ha OOpaTHoe. Ha npumepe 
cTepeOH3OMepHEIX 1 ,3-RUMeTHJILNKJIONCHTAHOB Hi | ,3-2HMeTHJILUKJIOPeKCaHOB 3TO 
SbIIO NOATBEP2xXNeCHO TEPMOAMHAMHYECKHMU aHHbIMH HM CHHTe30M. 

HejaBuHo Mb! HaOsioqain clyuah, korga wu B pany 1,4-quanKuauMKOreKca- 
HOB, re NpHMeHHMOCTD TipaBusia AyBepca — CxkutTa HuKeM JO cux Nop He ocna- 
DHBaJlaCb, HM€CT MECTO CBOCOOPasHOe OTKOHEHHE OT 3TOFO MpaBuvia (1). Oxa- 
3aJ1IOCb, UTO B CIYUae CTEPEOH3OMEPHHIX | ,4-FHH3ONPONMIMMKMOFeKCaHOB Y]eJIb- 
HbIH BEC H NOKAa3aTe/lb MPeCJIOMJICHUA BBILUe, a MOeEKYIApPHaA pedbpakuna u TeM- 
fepaTypa WiaBJIeHHA Hu2xKe* Y HH3KOKHMAMLETO H30Mepa, ABJIAIOWLErOCA, Kak 
MOKA3ZaIH CNEKTPOCKONMMUeCKHe MaHHble, Wuc-s~opMoH. Takum o6pa3om, B pac- 
CMaTPHBaeMOM CJIyyae, BoNpeKkH NpaBusty AyBepca —CkuTa, H43KOKHNALLMM 
AZOMEPOM OKa3a/laCb He TpaHCc-, a Wuc-cpopma. 

B jaHHOH paOoTe NOKa3aHo, YTO HaKOMJICHHbIe K HACTOALLeEMy BpeMeHH Cak- 
[bl alOT BO3MOXKHOCTb MO-HOBOMY MOMOUTH K BOMpOcy O CBA3H Mex*KAYy KOHOH- 
rypalinelH u dusH4eCKHMM KOHCTAHTaMH HM YTO NPHMeCHHMOCTb NMpaBusia AyBep- 
ca — CkutTa orpaHwuena, MO-BHXJHMOMY, He TOJIbKO paCcrO/IO%KeHHEM OOKOBBIX 
jenel B MOJeKY.1e MaIKHIWuKIahHa, HO H YMCJIOM ATOMOB yrvlepoya B mocwed- 
Hen. 

Mor yxKe oTmeyaun (7), uTo B pazy 1,4-quakKusUNKNOreKCaHOB TemMepaTypbl 
KMMCHUA, MOKAZaTeJIH NpeIOMJCHHA HW YeJIbHbIe BECa B KaxKAON nape cTrepeou3so- 
MePOB COJIM2KAaIOTCA C YBEIHMYCHHEM MOJIEKYJAPHOTO BeCa YrVeBOLOPOLOB. ITO 
S6JIN2KCHHE KOHCTAHT ABJIACTCA Pe3YJIbTATOM Ooslee ObICTpOro UX pocta y TpaHc- 
bopM, 4uem y WHC-cpopM C yBeJIHYeHHEM MOJIEKYAPHOFO Beca TMA KHJIWMKAHa. 
Taxol Oonee OnicTpbili pOCT KOHCTAHT OTKPbIBaeT, CCTECTBEHHO, BO3MO2KHOCTb 
foro, UTO IPH HEKOTOPOM MOVJIEKYJIAPHOM Bece yreBosopoda OfHA U3 KOHCTAHT 
r(paHc-opM, HampuMmep TeMMepaTypa KuNeHHA, OObIYHO OoMee HU3KaA, MOXKET 
‘TaTb JlaxKe BBILIe COOTBETCTBY1OMJeH KOHCTaHTHI Wuc-PopMpI. B stom ocoOeHHO 
lerkO yOCMUTLCA, CCIM paCCMaTPHBaTb He CaMH TeMMepaTypbl KHNeHMA, a UX 
JASHOCTH WIA KaxKJOH mapbl CTepeou3omepoB. Tak, CCIM OTJIO%KUTb Ha rpauke 
semuunHbE At = ft, —t:, raet, u t —TemnepaTypbl KHNeHHA WHC- u TpaHc- 
bopM mpu 760 MM COOTBeTCTBeEHHO, MPOTHB UNCa aTOMOB yrvlepofa B MoJIeKy- 
1e, TO OYeT BULHO, YTO MOMYUeHHBIe PasHOCTH YKJaIbIBalOTCA Ha MpAMOH (cM. 
a6. 1 wu puc. 1, wunHua B). Oxoso C,; sta mpaAmaa nepeceKaeT Ocb aOcuHcc, 
1 CIeEMOBATeMbHO Wuc-dopmpl 1,4-MaNKMJAKIOreKCaHOB C YHCJIOM aTOMOB 
rnepowa, mpeBpumarouyuM 11, FomKHbI KUMeTh y2xKe HWKE TpaHc-sopM. Ilo- 


* B pany 1,4-npy3aMelleHHbIX WHKoreKcaHop Ooslee BbICOKaH TeMMepatTypa MWapJeHHA 
apakTepHa JIA TpaHc-opm. 
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Ta6auna 1) 


CpolicrBa UMC- H TpaHc-H30mMepoB 1,4-7MasIKHJWMKJIOreKCaHOB 


2 20 
T. kun. °C/760 mm we dy, 
Yraepoxzopor i 
a3- pas- pas- 
IHC- TpaHc- Eres riey wuc- | TpaHc- | wocrp | WHC- | TPake- | yocrs 


1,4-JlumeTusmuuKsorekcan (*) 424,821 | 119,354 4,970 | 1,42966| 1,42090] 0,00876| 0, 78285] 0,76255 | 0,020: 
{-Meruu-4-9TH HK sOreKcaH (2) 152.6 149,41 35 1,4374 | 1,4304 | 0,0070 | 0,7969 | 0,7798 | 0,017. 
1-MetTuJ-4-H30nponHsHKJ0- 172,7 170,5 2,2 _ = = = 


rekcaH (4) | 
1,4-,uusonponwsunKk0- DS Ae Noted a — 2510 14,4524 | 1,4485 | 0,0039 | 0,8236 | 0,8143 | 0,009. 
rekcau (1) 


* Temmepatypa KuneHia onpememsach B BAaKYYMe; 34eCb IIpHBeeva BewM4MHA, HaliqenHa 
nepecyeTom 10 TaOmunam J[pelic6axa (°). 


BHMMOMY, HMCHHO C TaKHM ABJICHHEM MBI HM BCTPCTHJIMCb B CJlyuae CTepeOu3c 
MepHbIX 1,4-2Hu30NpONnuILMKIIOreKCaHOB. | 
Takum O6pa30M, OTKJIOHE€HHe BO B3aMMHBIX OTHOWCHHAX TeMMepaTyp KuIIE 
HHA CTepeonsomepHbIx 1 ,4-1Hn30NpomHAMMKIOreKCaHoB OT mpaBusia AyBepca - 
~~ —=CxntTa lpelcTaBJineTca HaM 3aKOHOMeE 

At, C/760 4m HbIM ABIeHHeM. C pyro CTOPOHbI, 3Hé 
YeHHA NOKa3zaTeeH MpeJIOMJICHHA HW YeJIE 
HbIX BeCOB OCTAaIOTCA B CJlyyae 9TOFO YI 
Jlepowopola Sosee BLICOKHMH y IWHC-or 
MbI. OueBHHO, 3eCb NepeceyeHuA JIMHHY 
BbIpaxKalolluX 3aBHCHMOCTb COOTBETCTBYK 
WHX pasnocTeli KoHCTaHT (An u Ad), 
ocbIo aOcuucc euje He Opwio. OrmeTH 
KCTaTH, 4YTO O TeoMeTpuHyecKOH CopMe sez 
BucumocteHh An u Ad oT uuCIa aTOMO 
yrsiepofla B MOvIeKyule B HacTOAUee BPeM 
Were wmomnii venepoia elle HeJIb3A CleaTb OMpeAeJIeHHOFO BbIBE 

Puc. 1. 3anucumoctb pasuocteli Temne- M44 W3-3a4 He€OCTaTKa 9KCIePpHMeHTAJIbHBI 
paTyp KuMenua crepeou3omepon oT uuc- JaHHbIX. Bce »xe MMEIOULHeCH CBeeCHH 


A aTOMOB yrJlepola B HOt SE om NOKA3bIBAaIOT, UTO Y CTEPCOH3O0MECPHbIx 1,4 

,4-1HaJiK WIWLAKJIONeHTaHbl, — 1,2- 

qwankwsuKnorexcans, B — 1,4-nMaa- ANaJIKUJIWUKJIOTeCeKCAHOB 3TH KOHCTaM@ 
, KWJILMKJIOreKcaHbl TaK Ke CONIMKAIOTCA C YBeEJIMNGEHHEM MOLJIE 


KyJIApHoro Beca (Tab. 1). 

IIpuBeyeHHple BbILe COOOpaxkeHHA MOSBOMAIOT 3aKJIOUNTb, YTO CTepeouse 
Mepuple 1,4-qnankKuiuKsorekcanp c 12 wim HeEMHOTO GOO/IbUIMM UHCIOM aTOMO 
yrviepoqa B MOJeKYJIe JOJDKHbI OTKJIOHATbCA OT paccCMaTpHBaemoro MpaBus 
aHayioru4Ho = 1,4-MM30nponHIUMKIOreKcaHy: HMXKeKHMAMHe CTepeonsomep! 
OyAYT NpeACTaBATh CcoOoO% WHC-POpMBI, KOTOPbIe, BEPOATHO, JOJ2KHbI MMT 
Golee BEIcoKue 19 u d*?, IIpu ene OouDIeM MOJIEKYASPHOM Bece He HCKJIK 


YeHO CYIECTBOBaHHEe TpaHC-H30MeEPOB C Oovlee BLICOKHMH NOKasaTeAMH Mpeon 
JIGHHA HW Y]CJIbHBIMH BeCaMH, 4eM y WHC-CpopM. TaKkuM O6pa30M, MOXHO JyMaTE 
4TO MpHMeHMMOCTb MpaBusia AyBepca —CkutTa B pany 1,4-quanKkuaAMNKC 
PeKCaHOB OFpaHHUMBaeTCA JIMMIb MepBbIMH WIeHaMH psa. 

Tor (axT, 4TO JHHeHHOM 3aBMCHMOCTH MexKLy pasHOCTAMM TeMMepaTyp KE 
M€HHA MW YHCJIOM ATOMOB yrviepOa B MOJIeKyJIe yOBJICTBOPAIOT CTepeousomep! 
C PpasHOTHNHbIMM OOKOBLIMH IlensAMH (MeTHJ, 3TH, H3OMpomH), BeCbMa NpHM 
yaTesieH. OH, 10-BHAMMOMY, O3HaYaeT, YTO Y HSOMEPHEIX WHKaHOB OLHOFO pad 
C pasHBIMH paqMKalaMH BeM4uMHbI Af pH AaHHOM 4MCe aTOMOB yrulepox 
B MOJIEKYJI€ JOJIKHbI ObITb O1M3KHMH. 

PaccmoTpenue sIMTepaTypHBIX HW HalWMX COOCTBEHHEIX JaHHbIX i10 Temmepe 
TyPpaM KHNCHHA CTEPCOM3OMePHBIX ANAIKMMAKIAHOB MOKa3bIBaeT, UTO JIHHeL 
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HbIM XapakTep 3aBHCMMOCTH MeExKLy pasHOCTAMH TeMllepaTyp KHNCHHA CTepeo- 
H30MEPOB H YMCJIOM aTOMOB yrslepoa B MOJIeKYyIe He OrpaHHUMBaeTCA JMU 
pagom 1,4-qumerumuuKaorekcanos. JlelicrsureibHo, u3 Ta6l. 2 uv wuHun A 
Ha puc. | BuqHo, 4TO pasHOcTH TemnepaTyp KuneHuA CTEpeOH3OMEPOB B pALy 
1,2-1uaIKUIMHKIONCHTAHOB TakxKe XOPOWO YKsMaLbIBaloTcCA Ha mpamou. B eay- 
uae 1,2-qMakulMKNoreKcaHos (Ta61. 3 u puc. 1, aunua 5) nepBeit wen 
‘pata, a umenno 1,2-yumeTumuuksoreKcaH, BbINalaeT 43 MMHeLHOM 3aBHCHMO- 
‘CTH, TOra KaK OCTAJIbHBIeC H3BECTHHIC WICHI pxAfla BMOIHe elt yOBJeTBOpPAIOT. 
Oguako B cilyuae STHX ABYX PAJOB HAKONE! MPAMBIX OKA3bIBalOTCA 3HaUMTeNIb- 
HO MeHee KPYTHIMH, 4eM B Cilyuae 1,4-quaKMJILMKJIOreKCaHOB, a NOTOMY 3eCb 
“TlepeceyeHua C OCbIO aOcuucc, ecIM OHO OYeT HMeTb MECTO, MOXHO OXKULATb 
JMUb WIA yYrleBowopoxos, umerounx 18 u 22 aroma yrsepoya COOTBeETCTBEHHO. 
‘Takum o6pa3om, y paccMoTpeHHbIx crepeonsomepHEIx § 1,2-MaIKMsIMKaHOB 
TeMUlepaTypbl KHMCHHA TpaHCc-PopM TakxKe pacTyT Opicrpee c yBeMYeHHeM 
MOJICKYJIAPHOTO Beca, 4eM y ILHC-(pPOpM, HO BCe Ke B ITHX CyYaAx MpaBuso Ay- 
Bepca —CkuTa JOJXKHO HMeTb HeCKOJbKO GOouee WIMPOKYIO MIPHMeCHHMOCTD, 
uem wid 1,4-quakKMUMKJIOreKCaHoB. 


Taodmuna 2 


CBoncTBa IHc- TPaHC-H3O0MEPOB 1, 2-,HaIKVIUMKIONeHTaHOB 


Sain 20 30 
T. kun. °C/760 mM np d, 
Yruesonopoy 
pas- pas- pas- 
uuc- | TpaHC-| pocp, | WMC- | TPaHe-| yocr, | WHC- | TPaHC-| yocrp, 
1,2-TumetTusuuKsonentTan (°) 99,532] 91,869] 7,663 |1,42217 |1,41200 | 0,01017] 0,77262] 0,75144| 0,02118 
1-MetTug-2-9THAWHKNONeHTAH (°) | 128,050} 121,2 | 6,8 1,42933 |1,4219 | 0,0074 | 0,78522) 0,7690 | 0,0162 
1-Merua-2-n4 - nponusuuKsonex- 
Tau (°) 152,58 | 146,37 | 6,24 1, 43442*|1, 42750*| 0,0069 | 0,7921 | 0,7774 | 0,04147 
41-Metus- 2- x - 6yTHAWUKIONeH- 
Tau (*) 17455 | 469,05; 1,4384 |1,4321 0,0060 | 0,7980 | 0,7847 | 0,0133 


* Jina xenToH muuun He, 
Ta6auuna 3 


CpolicrBa WHc- HM TpaHc-H380Mepos 1,2 -uMeTHAUNKOreKCaHOB 


, ° 2 
T. kun. °CI760 mm na re 
Yrunesonxopog 
* pas- pas- pas- 
uuc- | Tpanc-| poct, | WHC- | TPaue-| poop, | UHC- | TPaHc-} yoctp 
1,2-.umetTusmuuksiorekcan (°) 429,728] 123,419] 6,309 | 1,43596] 1,42695) 0,00901| 0,79627) 0,77601) 0,02026 
1-Metus-2-sTunuuKsioreKcaH(§)* | 155,97 | 151,69 | 4,28 41,4432 | 1,4382 | 0,0050 | 0,8094 | 0,7972 | 0,04122 
1-MetTuJ-2-# - Wponusnks0- 2 
rekcaH (°) 175, Oe" 172546 oso 41,4460 | 1,4408 | 0,0052 | 0,8127 | 0,7997 | 0,0130 
1-Metug-2-4 - rekcumluKkso- 
rekcauH (°) 242,6%*| 239,4**| 3,2 4,4527 | 1,4490 | 0,0037 | 0,8208 | 0,8416 | 0,0092 
1-Metus-2- H- THJIWUKJIO- 
Berean (°) al glag 260,5**] 258, 1**| 2,4 41,4540 | 1,4503 | 0,0027 | 0,8229 | 0,8143 | 0, 0086 


* Hamu MouTu OJHOBpeMeHHO Cc aBTopamn paOoTbI (®) Tak>Ke Obl CHHTe3HpoBaH H pa3ye- 
JleH Ha cTepeouzomeppr 1-meTHJ-2-9THIUMKJOreKcaH. IlonyyeHHbIe HaMH KOHCTaHTBI (IMC: 


T. Kun. 156,05°/760 mm, n7b 2,4432, ay 0,8106; rpane: 7. kum..151,75°/760 mu, n%} — 1,4383, 
a" 0,7970) npakTHyecKH He OTMUAIOTCA OT MPHBeCHHBIX B TAO/MMe, 34 HCKIOUCHHEM YeJIbHO- 


ro Beca WHc-opMrl. 4 
** TemmepaTypa KUMeHHA OnpeseANacb B BaKyYMe; 37¢Cb MpHBeleHa BeMYHHA, HaleHn- 


Ham mepecueiom no TaOmuyam J[peiicOaxa (°). | 


Cnenyer OTMETHTb, UTO B JIMTepaType HMeIOTCA NaHHbIe MIA CTepeou3somep- 
HbIx 1-merus-4-Tper.-OyTHMHKNOreKcaHos (*°), AWA KOTOPbIX pa3HOCTb TemIIe- 
patyp Kunenua papua 2° (vim —2°, nocKoAbky reomeTpHyeckaa Kondurypa- 
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IIMA CTEPCOH3OMePOB HE YCTaHOBJIeHa), BMCCTO OrKNaeMOH wid Cy; BEMUHHBI 
61u3KOH K HYJI0. Bo3MOxHO, ITO 3TO HCKJIOYCHHe M3 JI 1HeHHOM 3aBHCHMOCTI 
CBA3aHO C OOJbLIMM OO6bEMOM TPeTHYHO-OYTHJIbHOM rpynnpl. 

B 3akJOueHHe HEOOXOAMMO MOAYEPKHYTb, YTO JO NOABJICHHA NONOJHUTEIb 
HbIX JIAHHbIX OCTACTCH HE HCKJIOUCHHbIM, YTO BO BCCX PaCCMOTPeHHbIX Cy4ady 
3aBHCHMOCTb Mexkay Af HW MOJICKYJIAPHbIM BECOM BbIpaxkaeTCA He IIPAMbIMA, 
a KPHBbIMH CO 3HaUMTeJIbHbIM PalWHyCOM KPHBH3HbI, HalpuMep JIMHeMHbIME 
BeTBAMH runepOoubl. JlelHcTBUTeJIbHO, TPYAHO ObIIO Obl WOMYCTHTb, YTO Pa3HO- 
CTH M@KLY TemnepaTypaMH KHIMCHHA CTepeOH3OMepOB MOryT BOSpacTaTb JAC 
CKOJIb YFOHO OOJIbLIMX BeIMYHH. CKopee MOXKHO JyYMaTb, YTO Ha4HHaA C HEKO: 
TOPOrO YHCJIa ATOMOB yrviepOa B MoseKysie 3HaueHHA At JO/I2KHbI MCHATBCA Me]: 
JICHHee, YEM 3TOTO TpeOyeT JIMHeHHAA 3aBU2HMOCTH, HIM axe COBCeM MepecTaTh 
H3Me€HSATbCA. OAHAKO 39TA OTOBOPKa HUKAK He JOJIKHA OTPa3HTbCA Ha TVIaBHOM 
BbIBOJe H3 JaHHOH padoTbI 06 yCJIOBHOCTH HW OFpaHH{€HHOM MpHMeHHMOCTH Mpa- 
Buaa AyBepca —CkxuTa. | 


WUucrutyT opranuyeckon xumuu um. H. JI. 3emuuckoro Iloctynuso 
AkajlemuH Hayk CCCP - 9 VII 1958 
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Joxxaygn Akangemuu nayx CCCP 
1958. Tom 122, Ns 6 


XHMHA 


M. A. KOPLIYHOB, JI. H. BEPTIOJIMHA, 
4aeH-KkoppecnonyzentT AH CCCP [. A. PA3YBAEB, HO. A. COFOKHH uf. A. ROMPAUEB 


MOJIAPOTPA®UYECKOE BOCCTAHOBJIEHHE HEKOTOPbIX 
XPOMAPOMATHYUECKMX COEAMHEHHH CIHABUYEBOLO CTPOEHHA 


B To BpeMA Kak NOMAporpaduyeckoe nopemenne OnC-LUKONCHTALMeHHIb- 
HBIX COCJMHEHHH ONMCAaHO JOCTaTOUHO NoApo6uo ('), uMeeTCA JMUIb OHA pabo- 
Ta (*) no BoccTaHoBJeHHIO KaTHOHAa |[(CeHe)2Cr]+ Ha pryTHOM KanesbHOM KaTOse 
B Oe3B02HOM pacTBope CH3sOH + CeHe ua cone ruzpooKucu HaTpuA, xwJOpu- 
CTOrO JIMNTHA HM CM€CH PaCTBOPOB MoceAHero C YKCY:HOM KHCJOTOM. 

Tlockonbky B Halle Ja6opaTopun ObluIM nouyyeHb! HozuAbI Au6en30.1-(1), 
quToyo-(11), umMesutnen-(II1) u 6ucqudenusxpoma (IV), a TakoKe He onH- 
CaHHbIe B HTepaType HoLNAb! AuKymou- (V) wu An-(WMKJOreKcui6eH30/1)-xpoma 
(VI), Ka3alocb HHTepeCHbIM H3YUHTb MOMApOrpaduyeckoe BOCCTAHOBJIeEHHe 3TOFO 
paya coequHeHHi. 

~ Cuute3 yKa3aHHbix MpousBoHErx ((1)—(VI)) mpopoqusca meToqoM Tak Ha3bl- 
BaCMOH BOCCTAHOBHTeIbHOH peakunn (Ppugzena — Kpadrca (*)). Cmecb 23,8 r 
SesBomHoro CrCls (0,15 mons), 2,7 r nopoukoo6pa3noro astomunng (0,10 r-ar), 
16 r cBexkepo3orHaHHoro AlCls (0,11 mona) uw 75 Ma KyMOa KuNATUIM C Mepe- 
MeLIMBaHHeM B TeyeHHe 2 Yac. B aTMOCdepe a30TA, THAPOMH30BaIN NPH OXxNaxDe- 
HUM) CHauvala MeTAHOJIOM, 3aT€M BOOM, OTMbIBaJIH H30bITOK KYMOJIa ILHKJIO- 
TeKCaHOM HM OCaKaJIM THAPOOKHCH aJIIOMHHHA HW XPOMa KOHUCHTPHPOBaHHbIM pac- 
rsopom NH,OH. Ilocae narpepanus f0 60° ocaqoK Obl OTPHIbTPOBAaH H MPOMbIT 
[pwoxKAbI HEOObIUMMH NOpwuAMH Teno BOAbI. K dubTpaTy MpHHBaH paB- 
HbIH OObeEM GeH301a, HaCbIILeHHbIM pacTBop 35 AHTHOHNTA HaTPHA, MpOLyBau 
KOJIOY a30TOM HM MOCTeNeHHO BBOAUIH KOHIEHTPHPOBaHHbIi pactBop 60 r exKoro 
Kanu: Ha caeqyrouywii JeHb BOAHbIM CO Obl OTAeNeH H OTOpomeH. K TeMHO- 
OpaHxKeBOMy OeH30/IbHOMY C0I0 MpHOaBsan 10U Ma BOI, H Yepes CucTeMy 
mposysBastu Boszyx. M3 nomyuenHoro TakKuM OOpa30M KOHIEHTPHpOBaHHOT"O pac- 
[BOpa THAPOOKHCH AUKYMOJXpOMa MpHOaBJIeHHeEM HACbILLeCHHOrO BOAHOrO pac- 
rpopa KJ Oni ocaxyen (V) B Buse BUUIHeBO-KpacHoro Ba3Koro Maca. [lompir- 
kM 3aKPHCTAaJIM30BaTb (V) ycnexa He MMe. 


Hatizeno %: Cr 12,39; J 30,33 
CygHoaCrJ. Brruucsieno %: Cr 12,41; J 30,34 


(V) xopomio pacTBOpHM B HHSINMX CIMpTax, alleTone, MeTHJeHXJOpuye, Au 
XOPSTaHe, NUpPHAUHE, DuMeTHIOpMaMuse, MpakTHUeCKH He pacTBOpUM B acpupe, 
CCls, uuksorekcane, Boge uw GeH307e. AHa/IOrH4YHbIM MyTeM ObWI CHHTeC3HPOBaH 
a (VI). Harpepanue peaKUHOHHOH cMecH, K KOTOpOH Obim0 DoOaBseHo 50 ma 
OUHILLCHHOTO H-HOHAaHAa, MpOBOAHOCb B TeyeHHe 1,5 4ac. npu 150°. (VI) BereneH 
3 Bue MOpowKa TeMHO-KpacHoro IBeTa. 

Haiizeno %: Cr 10,37; J 25,50 
CogHo2CrJ. Beraicneno %: Cr 10,42; J 25,45 


Ornoutenne (VI) Kk pacrBopuTeiam Takoe xe, KaK y (V). 
Tlomaporpaduyeckue ucceqopanua ogxugos ((1) —(VI)) Obiu BEImomHeHDI 
Ha BU3YaJIbHOM NosAporpade BpimycKa TopbKoBcKOrO Hay4HO-nccleqoBaTeIb- 
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ckoro MHCTHTYTa XHMHM. B kKayecTBe SJeKTPOJa UCMO/Ib3OBAaJICA KaNHJWIAP, AA 
Koroporo mls le Op110 paBHo 1,16 mr*s-cek—" npw pasomKHyTOH menu. AHO- 
JIOM CJIY2KHJI HaCbIILeHHbI KaJIOMeJIbHbIM MOJTyaJIeMeHT, MO OTHOLIeHHIO K KOTO- 


POMYy H3MePpeHbI NMOJIYBOJIHOBbIe MOTeCHILHa JIbI. 


ea | 
[ 


J f 
\ fa 
4“ a 
Sy (1) () | (a) NI 20 


hy 2) 22 2 26 2 I de 


G6 G810 Ob G8 {0 12 G4 G6 G8 406 Vip Be 
Puc. 1. Bomubt BoccTaHoBJeHHus Puc. 2. 3aBucHMOCcTb MpefleIbHOrO TOKa 
Ha doue 0,5 N LiCl OT KOPHA KBapaTHOTO H3 BbICOTbI CTOMI- 


6a prytTu gaa (LV). 

BoccTaHOBJIeEHHe MpOBOLHJOCb Ha POHE PasJIMYHbIX 0,5 N Bonxnpix SIeKTPO-| 
JIMTOB XJIOPHCTOFO JMTHA, T IMPOOKNCH HaTPUA, AOTHOKHCJIO“O KaJIHA, CCPHOKC-| 

JOTO HaTpuA, COMAHOM KUCOTHI HU OyepHbIx pacrBopoB Cc pH oT 2,3 no 11,75. 
Tour Bo BCeX yKa3aHHbIX 9/ICKTPONHTAaX XPOMapOMaTHYeECKHE COeAMHeHUA 
yaroT Wudpy3HOHHbIe TOK; HCKJIOVCHH'M ABJIACTCH pacTBOp 0,5 N conaHok 
KHCJIOTHI H OydepHle pacrBopbi C pH < 2, B KOTOPbIX OHH BbINaaloT B OCaAKH 
usu (II), Hanpumep) He JaroT BOJH BoccTaHoOBeHHA. Bee Hognzp ((I) — (VI)} 
BCCCTAHABJIMBaIOTCA B OJHY BoHY (puc. 1), 


- s : ; 
ha (1) (0) (i) NpeAeIbHbI TOK KOTOPOH uMeeT ludipy3von- 
10 HbIM XapaKkTep, MOCKOJbKY eFo BeIMIHHa 
4 TipONOpWHOHabHa KOPHIO KBallpaTHOMY HS 
SSSrye. BbICOTHI CTOIGa pTyTH (puc. 2). Y (II), (IID, 
we (V), (VI) Ha BonHe HaOmofaeTca MakKCHMYyM, 
Sal! KOTOPbIH JIeErKO MOaBJIAeTCA PaCTBOPOM CTO- 
-O5 JsapHoro KJed. Jia Bcex HCCJICOBAHHBIX 
XPOMapOMaTHYUeCKHX COeIMHEHHH MexLy TO- 
“ KOM BOCCTAHOBJICHHA HM KOHICHTpallweH Ha- 

a4 Ou0aeTCA MpAMaA MpONOPWHOHAJIbHOCTD. 
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IloTenuuad MOyBOJHbI KaxKOTO U3 Coe- 
Puce. 3. 3asucuMocth Mexkny penmuy- AMHCHHH He 3aBHCHT HH OT xapakTepa nHAU- 
(PepeHTHOTO 3€KTPONHTA, HH OT KOHILeHTpa- 

eee ILHH BOJOPOHBIX HOHOB, HO CyBuraeTca B 
3aBHCHMOCTH OT 3aMeCTHTeEIeH B CBA3AHHOM 
aPOMATHYCCKOM KOUJIbUe. Tak, NOMYBOMHOBHIe NOTeHUMaH Ey, XpoMapomMaTHye- 
CKMX CoeAMHeHHH Ha (one 0,5 N LiCl oxasanncb caeqyiomumu (B BombTAaX)> 


HOH MoTenivana u lg 


(IV) — 0,66 Gil) == 0.97 
(VI) 039 (Ih 4,04 
(V) —0,96 (III )— 1,06 


Anasn3 OTrembHp® MOAPOrpaMM XpoMapOMaTHYeCKHX COeAMHeHHH MoKa- 
SbIBaeT, YTO MEKAY NOTeHWMaJIOM NoNyBOAHEI UH BeMuUHHOL lg— 


; co6u110- 
o td Fie 

AaeTCA MMHEHHAaA 3aBMCHMOCTb (puc. 3), B COOTBETCTBHH C ypaBHeHHeM Teltipos- 
cxoro — Mapkosnua: 


0,058 i 


sy 
v19 =,™), — hae 


ig be 

PRE ™), — MOTeHUMa  MONYBONHI, 17 — mpeyesbHblit  yudpy3HoHHBIi —ToK, 
7 — YHCJIO 3JIEKTPOHOB, TIPHHHMAlOIwHx yyacTHe B SJIeKTpOAHOH peakuun. Jana 
H3YYCHHBIX HaMH COeMHeHHH 7, Kak HaliqeHHoe rpaduuyecKH, Tak u ompe- 
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eJICHHOe MeTOJOM NOJIAporpaduyeckoH KyOHOMeTpHU (4), paBHO 1. CoorBer- 
BHE MIpolwecca BOCCTaHOBJIeHHA ypaBHeHuto Teiiposcxoro — MabKosuya yKa- 
IBAeT Ha OOPaTUMBIM Mpowecc, MpOMCXOAAMM Ha PTYTHOM KanesbHOM KaTOLe. 
TO HaOwloJaocb MH pH BoccTaHoBseHHH KaTHOHA [(C,H,)sCr]4+ B 6e3BOqHOH 
pene (*). MexaHu3M BoccTaHoBJeHUA, CeOBaTeMbHO, 3akIO“aeTCH B MpH- 
\eMMHEHHU SICEKTPOHA K KaTHOHY OuCapeHOBOrO cOeqMHeHHA XpoMa: 


(Apex), Cr* + e< (Apen), Cr°. 


Viz paccMoTpeHua NOJIYYeHHBIX JaHHbIX MO2KHO 3aKJIOUNTb, YTO BBeLeHHe 
IKWJIbHOrO (V) HH WaKsoreKcusbHoro (VI) samecTuTela B apomMaTuyecKoe 
po He OKa3bIBaeT OOMbWIOTO BIIMAHHA Ha BEIMYMHY NOTeHWHAaa MOJYBOHBI, 
oTopad mpu nepexoge or (II) Ao (111) umm HemHoro cMemaeTca B CTOpoHy oT- 
MUAaTeJIbHbIX 3HaYeHHH, M0 cpaBHeHulo c (1). I]pu BBeqeHuu xe apomaTnue- 
Koro samectuTeia (IV) mpoucxogzuT peskul CABUr NOTeHWMaa B OONACTb N0- 
OXKUTEJIDHBIX 3HAYeHHH. 

Tloxa eme TpyQHO CBA3aTb NOomAporpaduyecKkue WaHHble C NaHHbIMH, MOWy- 
CHHBIMH JIPyrHMH NYTAMH, OHAKO MeTOX NOMAporpapuu MOXKeT UrpaTb ompe- 
CJICHHYIO POJIb B BLIACHCHHH MpUpObl WaHHOrO K1acca CoeqHHeHHH. 


HayuHo-vcclelopaTebCKHH HHCTHTyYT XHMHH Tloctynuaio 
Topbkosckoro rocylapcTBeHHOrO yHHBepcuTeTa 17 VI 1958 
uM. H. H. Jlo6auesckoro 


IMTHPOBAHHASA JIMATEPATYPA 


ge,G. Wilkinson, J. Am. Chem. Soc., 74, 6149 (1952); G. Wil ki n- 
uson, F. A. Cotton, J. Am. Chem. Soc., 76, 1970 (1954);G. Wilki n- 
; rmingham, J. Am. Chem.. Soc., 76, 4281 (1954); P.L. Pauson, 
me ilbkimson, J. Am. Chem Soc. 765 2024 (1954). 226. Frriani, EE: O! Fie 
@her, Zs. Elektrochem., 61, 481 (1957). ® E.O. Fischer, W. Hafner, Zs. 
laturforsch., 10b, 665 (1955). * A. T.CtTpomOepr, T.A.Mapkauesa, K®X, 28, 
71 (1954). 


GaAs Pra 
Mises Ls, |Pa 
im, UE He Meta 
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Joxaagan Anxagemun nwayx CCCP 
1958. Tom 122, N 6 


Ugen-Koppecnonzent AH CCCP O. A. PEYTOB, O. A. TITHIbIHA 
u H. B. CTAKKWHA 


PA3JIOKKEHHE HECHMMETPHUHDIX COJIEH JMAPHJIMOAOHUSA 
NOPOLWIKOM BHCMYTA B TIPHCYTCTBUM TPEXXJIOPHCTOLO 
BUCMYTA 


Pauee (') Obl0 HaWeHO, 4TO TpH pa3OKeHHHN XJIOPHOB ina DH Ov a 
NOPOINKOM OJIOBa B MPHCYTCTBUM ABYXXJIOPUCTOrO O10Ba OOpa3syioTCA OJIOBOOp-- 
TaHWyeCKHe COCAHHEHHA C XOPOUIMMH BbIXOamu. B anbHehuiem OblI0 NoKa3a-, 
HO, UTO MPH pa3OxXKeHHH B STHX YCOBHAX HECHMMCTPHYHHIX CoeH WHapHHo-; 
gonna tuna ArAr’JCl c Hoza Ha O0BO MepexoguT Oovlee 9/1CEKTPOOTPHLAaTebHbIK 
paqukat. Bce 9TH peakUHH, OYeBHAHO, MpoOTeKaloT Yepe3s MpesBapuTebHyW 
cTaulo0 OOpa30BaHHA ABOMHbIX HOMOHHEBLIX COeH ABYXXJIOPHCTOPO OIOBa, KOTO- 
pble H pa3laraoTcaA MOPOLUIKOM OsOBa. 

B HacTOAWMeH CTaTbe OMHCHIBAIOTCH Pe3YJIbTATbI Pa3s/IOKeCHHA HECHMMETPH4U- 
HbIX COeH HaPH/IHOAOHUA NOPOLWIKOM MeTaJIIM4eCKOrO BHCMYTAa B MIPHCyTCTBUF 
Tpexxsopuctoro Bucmyta. B pa6ote (') Oblma MOKa3aHa BO3MOKHOCTb O6pa30Ba- 
HHA BUCMYTOPraHH4eCKHX COeCAHHEHHHA MPH pa3JIOKeHHH ABOHHbIX COeH XJIOPH- 
MOB AHapHMHOMOHHA HM TpexxmOpucToro BHCMyTa MOPOUWIKOM 3/eMeHTapHore 
BucMyTa. B mpenapaTHBHOM OTHOMIcHHH OKa3a0Cb Ooslee yROOHbIM pa3saraTsS 
BUCMYTOM He JBOHHYIO COb, a cMecb ArzJCI u BiCls. B stax ycmoBuax BbIXO 
HanpuMep, TpHpexuBucmyta yocturaer 35—40%. 

Pa3JI0xKeHHe HCCHMMETPHYHBIX CONeH WHapHAotoHuA * MpOBOAMOCb B YCIO- 
BHAX, KOTOPbI€ OKa3aIMCb ONTHMAJIbHDIMM TPH MOJyYeHHH TpudeHHBUCMyTa 
yepes HONOHHEBHIC COM, a HMedHO: CMecb COMM HogoHuA UH BiCls paznaramace 
NOPOLWIKOM BHCMYTAa B alleTOHe Mpu 3HeprH4yHOM NepeMeLIHBaHHH Ip KOMHATHOR 
temnepatype **. Ilo okon¥YaHuM peaklMH OCaNOK OTUIbTPOBbIBAaICA, a PUb- 
TpaT BMBaJICA B pacTBOp ammuaka. IIpu Tako OOpaOoTKe MOHO- H AvapHI buble 
BUCMYTOPraHHdeCKHe COCMHEHHA, KOTOPbIe, BEPOATHO, ABJIAIOTCA MEPBOHAalIb- 
HBIMA MpOAyKTaMM PpeaKkMH, IpeBpawantuch B TpuapHbuble. Ilporexaionyue 
MpH S9TOM peaKIMH MOFyT ObITb BbIpaxkeHbl CCLYIOMAMH YpaBHeHuAMA: 


3ArBiCl, == ArBi + 2BiCl, 
3 Ar,BiCl == 2Ar,Bi + BiCl, 
BiCl,; + 3NH,OH —> BifOH),; + 3NH,CI 


* OrmeTuM, 4To HeCHMMeTPHUHble COMM HOMOHUA NOdy4anuch KoMeHcaluel COOTBeETCTBY10- 
wero tiokosocoeqMHeHUA C yreBOLO POAOM NOX LeicTBueM cepHol KUCAOTHI B yKcyCHOKUCIOn cpe- 
qe. Jia cuntesa fioqo3ocoeqMHeHut Mbl BOCMO/b30BaIHCb ONMCAHHBIM B AMTepaType MeTOOM 
OKHCeHHA HoAMpousBOMHbIX HadyKcyCHOW KucJOTOH (*,*). O6pasytoulueca Hoqo30coeJHHeHHA He 
BBIENATHCh, a Cpasy 2%Ke BBOAMINCh B KOHAeHCalMIO. TakuM O6pas0M, CHHTe3 HECHMMeTPHYHBIX 
colle Hofonua ocyulecTBAAICA B OAHY CTaQMlo. OTHM MeTOJOM MosyyeHb! cmepylollue comH: 


CgH;(n-CH30C,Ha)J 41 (BEIXO_ 76%, T. nu. 181°), 
CgHs(n-CICgHa)JCl (BbIxXoZ 70%, T. mut. 196°), 
CgHs(n-BrCgHa) JCI (BEIxog 80%, T. mu. 193°), 


(n -CH3OCgHa) (n-CoHsO0COCgHa)JCI  (BbIXoM 54%, T. mM. 150°). 


** [Ipa popelenu peakWMd B KUMAUKeM alleToHe HM aOc. CIMpTe BEIXO] BucmyTopraHH- 
yecKOrO COCIMHEHHA MpakTH¥ecKH He MeHAVICA. 
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Tas OTAENCHUA TPHapHJIBUCMYTa OT HEOpraHHyeCKUX CoeMHeEHH BUCMY ~ 
BbIMABINMH W3 aMMMaKa OCaNOK OTPHIbTPOBbIBAJICA (MOCe CTOAHUA B TeEYCHHe 
HOU), CYWMMJICA Ha BOsLyxe HM S9KCTparupoBasca abupom. Bmecre c ArsBi B 
SpupHbit pacrBop nepexoguso u cooTBercrByiomee foxnpousBomHoe apoma- 
ee tCCKOTO pxAa, KOTOpoe oOpasyerca mpu PasJLOKeHuUu Map UJI MOOHHEBHIX 
cOJIeH TO YpaBHeHHI0: 

AT oe 
3 Pe EO Bae ArBi + 3ArJ + BiCl 
Mognpouspoquoe orged Asoc’ OT TpHapuABUCMYyTa OTTOHKOli C BOALAHBIM apo. 
4 Pa3guloxKeHHbIe ONHCaAHHBIM Bbie cmoco60m HECHMMECTPHUHBIe COun Aap u- 
HOJOHUA HM MOJTYYeHHEIe pH 9TOM BeMLeECTBa TIpUBeLeHHI B Tada. |. 

Kak Buno us Tad. 1, Ha BUCMYT BO BCex CLy4anx NepexoquT Somee aeK- 
TPOOTPUMATeJIbHbIN pawukal. Hu B OXHOM CJIVUae HaM He YHaJlIOCb BbIeCUTh 
BTOporo MpOAYKTa, XOTA BIHOJIHE BEPO- 
ATHO, 4TO NPM pa3svioxKeHuH HeCuMMeT- 


tars Ta6auuna 1 
PHUHHIX COJICEH HOJOHUS, y KOTOPBIX 


pasHulla B 93IeKTPpOOTPULaTebHOCTH ri 

paqukaoB HeOOubUIaA, BO3MOKeH Oj- Sees tee erabas ias 

HOBPeMeHHBI Tepexo Ha BUHCMYT UH | 

MeHee 3JIEKTPOOTPUMaTebHOTO pasn- 

0 p a n-CIGH 3c (2-ClCgHy) Bi 13 

Kalla. OHaKO BTOpOe BeLllecTBO OOpa- CoH / 4)3 

3yeTCH, TO-BHAMMOMY, B CTOJIb He3Ha- BE FOE (n-BrCgH,)3Bi 16 
6 5, 

YHTCJIbHBIX KOJIMYCCTBAX, YTO OHO MO- y-cHLOCH.A 
GH, 7 JC (CoH5)s Bi 23 

2KeT ObITb OOHAPY2XKEHO TOKO C MO- Le 

MOIULbIO KaKHX-/INOO (pH3HKO-xXuMMYeC-  7-cid.H,” *) JC (n-ClCgH,)sBi 19 

KHX MeTOWOB, HalpuMep, MyTeM xpo- 

MaTorpagun. 


Bauyy TOPO, YTO BeMYHHA ZJIEKTPOHHOHM MWIOTHOCTH He ABJIACTCA Ompeje- 
JAIOULUM (PAaKTOPOM PH pauKaJbubIx peakiwuaAx (+), TO NowyueHHbIe Hamu 
pesybTaTbl TPYAHO MOHATb, CCAM CUMTATb, YTO PassORKeHHe ABOMHbIX HOO- 
HHeBbIX COeH MpoTeKaeT romosIuTHYecKH. B To we BPeMA HaOTIONaemMasd Hamn 
3aKOHOMEPHOCTh O Mepexoye Ha MeTaJ Oomee SCKTPOOTPHMaTeJIbHOrFO palu- 
Kala pH pa3JIOKeCHHH HECHMMETPHYHDIX CONeH HOMOHHA JIeErKO MOET ObITE 
OObACHeHA TIPeAMOMOReHHeM O TeTepOMHTHYeCKOM pacnafe ABOMHBIX Hoo- 
HuMeBHIX coueH. Tora, HallpHMep, OOpa30BaHHe BUCMYTOPraHu4eCKOrO coegn- 
HeHHA Mp pasJlOKeHuH XJOpUucTorO eHuJ-nN-aHH3HJIMOLOHHMA MOXKHO mper- 


CTABUTb CJleAYIOULUM OOpa3som: 


(A) 


—— €_S—sici,+ cHo—< S— J 


B cBxa3H C TEM, UTO METOKCHJIbHaA Tpyina oO6alaer 9/1eKTPOHOAOHOPHBIMH 
CBOMCTBAMH, Ha aTOMe yrsepOfla, CBASAHHOM C aTOMOM Hoa, MMeeTCH YacTHU- 
HbIii OTPUUATeIbHIi 3apad. B pesybTaTe sTOTO CBA3b MOJOXUTCIBHO 3apA- 
‘KCHHOTO HOJa C AHH3HIbHBIM PalMKaJIOM CTaHOBHTCA OoMee MpOUHOH. 

YraepowHp atom (eHuJIbHOTO paduKalla, CBAZAHHbIN C HOJOM, ABUAeTCA 
MeCTOM CPaBHHTC/IbHO MeHbueli 971eKTpOHHOH muoTHOCTH. [losToMy cBx3b ero 
© fiOJOM He CTO/b MpOWHa, KaK CBA3b aHUSHJIbHOrO pakuKana. OrppiB *enusa 


8 BUC KATHOHA M MepeXxo Ha OTPUWATeMbHO sapsrxKeHHbIi (B MpoMerxKyTOUHOM 
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Komnsekce A) aToM BucMyTa Ooslee BeposTeH, 4eM aHHsuuia. B 9TOM, NO-Bu-) 
JWMMOMy, HW 3akuO"aeTCH MpHynHa OOpasoBaHuA BUCMYTOpraHHyecKUX COeMH-| 
HeHHH C Gosee aeEKTPOOTPHIaTeMbHEIMU patuKalamu. B nosb3sy BEICh Asano 
MIpeWIOXKeHHA O TETePOJIHTHYECKOM XapakTepe paccMaTpHBaeMOrO pacnala He-) 
CHMMETPHUHbIX COMeH HOJOHHA CBUACTEMLCTBYIOT JAHHbIC, MO YYeCHHbIC Bepun-) 
repomM c corpyuukamu (°). Oxnw n3y4asIM B3aHMMOJeHCTBHe HECHMMCTPHUHBEIX | 
comeH HOJOHuA. 


[(o-O;NCoH,) Col JBr u (40-OoNCgH;)CoHJB° | c NaNO, NaOH. NaCN. CH,ONa 4 7 th 


Bee 39TH 3aBCOMO reTepOJUTHYECKHE PeCaKIHH B OOWIEM BUA MOryT OpiTb npel- 
CTABJICHbI CJICAYIOMLUM YpaBHeHHeM: 


" ONCH, BSNS he ae dit ee : 
= CSE Br + NUIA~ —> O,NCgH,—A + Na—Br + CyHsJ | 
C,H; b-~----- 4 , 


i 
f 
| 


Ha annon A™ pcerga, Kak MB HammMx Cciyyaax, mepexoguT Oovee 3J1eKTpOOTpH- 
UWaTeJIbHbIN palukaJ. “ah | 

VutepecHo OTMeTUTb, UTO pH TepMHYeECKOM pa3JIO%KeHHN coJIeH HOJOHMA,| 
MmpoTekarouleM TromouwuTuuecku (°), OOpasyeTcH CMeCb TIpOyKTOB, HaNpuMmep: 


co“ S— + €_S-a 
{ 7 cuo—_S—ar +€ So 


T. €. B JaHHOM CJlyuae NOJAPHBIH CakTOp He HrpaeT 3aMeTHOH pouH. | 

HecmoTpa Ha TO, YTO B MocyieqHee BPeEMA NOABIAeTCA Bce OoJIbIUIe CBEeHHE , 
CBHACTELCTBYIOWHX O6 H3BECTHOH POM MOJIAPHbIX PakTOPOB B paluKaJIbHbIX 
peakUHAX, COBOKYMHOCTb W3J1IOXKCHHBIX HAMM JaHHbIX CBYJETEIbCTBYeT B MOJIb 
3yY YTeTepOJIMTHYECKOTO MeXaHH3Ma paCCMaTPHBaeMbIX HaMH peak pa3Jo- 
2KCHHA JBOHHBIX HOJOHMEBLIX Cove”. 


CHO 


Ilocrynuno 
5 VII 1958 


UHMTHMPOBAHHAA VIMTEPATYPA 
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75, 2708 (1953). | ®° R. Samdin, M. Kulka, R.MicCready, J. Am. Chem, Socm 
59, 2014 (1937). 


* O Tom, UTO H3yuaeMble HAMM peakUHH paso*KeHUA XOPHJoB AnapusiioqonusA MOpOwk aMi 
MeTaJIJIOB TipoTeKaloT Yepes CTaIHI0 JBOHHBIX Map HJIioLOHMeBbIX COeHl, CBMDeTeMbCTBYeT pT ak 
TOB. OAHMM M3 HUX ABJAeTCA, HallpHMep, OOpasopanue TpudeHHBUCMYTa Np pasoxKennn MesK 
BOHHOK CoM XJOpHcTOTO AMapuAOLOHUA M TpexxXsopucToro BUcMyTa. Tak KaK MeJb He MoxKe’ 
BbITeCHUTb Bi u3 BiCls, To o6pasopanue (CeH5)3Bi nnaue vem yepes cTaqHIo JBOHHOH toxoHuepol 
cou TpyHO MpelcTapuTh. 
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Hoknann AKkanemun Hayk CCCP 
1958. Tom 122, Ne 6 


PHSHTECKAA XHMHA 


A. M. BPOJ\CKMM, 10. A. KOJIBAHOBCKHM, E. I. ®HJIATOBA 
u A. C. WEPHbIWIEBA 


O PARAHOJIMSE TENTAHA 
(ITpedcmaeaeno axademuxom C. H. Muponoesim 4 VI 1958) 


B cTaTbe paccMaTpHBaeTca y-paqvomH3 HOpMaJIbHOTO TenTana B XUIKOL 
base HW palMouus pacTBopa AuOensuscybduya B rentane. OcHOBHEIMH ILeAMH 
HCCJIENOBaHHA ObiJIM: YCTAHOBJCHHE TOUHOH KHHETHKH palnouH3a Ha HavaJIbHbIXx 
yuacTkax, B YaCTHOCTH OMpeleseHHe BJIMAHUA Nepepbipa B OOyueHUH, a TaK- 
%KE YCTAHOBJCHHE LETAIbHOTO COCTaBa HM BbIXOMa rasa B IWHpOKOM (Goulee Tpex 
NOPAAKOB) HHTepBase 13. 

Jlo6apka juOeususcyabd@uga (5,011.10-4M)* x renrany Oba clenana qa 
BLIACHEHHA OCOOCHHCCTeEH NMOBeECHHA APOMATHYeCCKHX CePHHCTHIX COeIMHeHHE 
B MONE H3YICHHA H ONPeeJeHHA BJIMAHHA MpHCYTCTBHA MOMOGHHIX O6aBoK 
Ha paluoiu3 napadunos. 

Hcnomb30Basiucb CJIeLYIOMIHe HCTOUHUKH UBJIyueHHA: a) Ha MaJIbIX 203ax — 
peHTrenopckan yctaHopKa PYII-3, paOoTapmaa Ha pexume: HalpsxKenne 
300 KB, TOK Tpy6ku** —5 ma, ToK doxycupopka—O0,75 a. B stHx ycnoBusax 
MOUIHOCTh JO3bI B AYeHKE WIA COMYYeCHHA, ONpewemeHHan moO cbeppo-cyspart- 
HOMY JlO3UMeTPY, CocTaBJIasIa OKOIO 3- 101° 9B/cm?-cek; 6) Ha 60bmux o3ax 
OOJIYYEHHE MPOBOLMJIOCb Ha ycTaHOBKax c Co®?. 

Jd u3y4eHuA KHHETHKH palMOJH3a Np MaJIbIX O3ax Oblwia NpHMeHeHa CJle- 
Ayrouad meTowuKa. Kospuepan suelika JWIad OOJTYYeCHHA, U3PCTOBJICHHaA 3 
nupekca, Obwia pacnowoxKeHa HEMOCpeACTBeHHO Y aHOa TpyOKu. Bepxusaa uactTb 
AUeCHKH Yepes KOPOTKHH NMepexo CoeqHHAaCb C. MEMOpaHHbIM M@aHOMeTpOM, 
MOKa3aHHA KOTOPOTO B3aMHCbIBaIHCb pH Nomen Aud@depenuuasbuoro oro- 
JIEMCHTa Ha CaMOnMINyUeM NMoTeHWMOMeTpe SIITI-09***. UypcrBuTebHOCTb 3a- 
Mepa JlaBsleHus coctaBada 5-10-* mm pt. cr. Ha 1 MM Ha siente OTII]-09. O6- 
MYYCHHE MPOBOAWIOCh B ABYX AYelKaX, OOEMbI 2KHAKOCTH B KOTOPHIX ObWIM paB- 
HbI COOTBETCTBCHHO 30 nu 8 ma. Temnepatypa mpu o6syueHun nodepxuBalacb 
9--0,05° npu nomomu yubTpatepmoctata Tenmuepa, NOCTOAHCTBO TemiepaTypbl 
KOHTpOMpOBalocb apromatuueckH. Ip o6myyenun Co®? npofyKT nomenavica 
B Cea bHbIe AMNYJIbI U3 WHPKOHMEBOTO CTeKJIa. 

TIponaxnplit renTaH ounmasica JO MpakTHyecKH MONON MpospayHocTH 
3 ylbTpaduosete. Bo3MoxKuHbIe NPHMeCH BbICHIMX HM HHSIUHX MapaPHHOB Mmpu 
MaCC-CICKTPpOMeTpHYecKOM aHalu3e**** He Onli OOHapyxKeHbl. [nOeHsuJCyJIb- 
bu ObWwl CHHTesHpOBaH OObINHbIM CNOcOOOM, MHOFOKpaTHO MepeKpHCTaJIn30- 
3aH HW MMe COBMaawuyHe C TAGJIMYHbIMH 3HAYCHHA KOHCTAHT HM CICKTP B YJIb- 
‘paduonetopoi o6uactu. Ilepeq o6syuenvem Bce OOpasiibi OCBOOO2KaJIuCb 
YT PACTBOPCHHOTO BO3LYXa MHOTOKPAaTHBIM 3aMOpaxUBaHHeM C OTKAYKOM Aud- 
by3HOHHBIM HacocoM. JI MpOBeeHUA Ta30BbIX aHaJIH30B UCHOJb3OBaaCb 
fETOMMKAa [a3-2KHIKOCTHOH XpoMaTOrpaduu, B OCHOBHbIX YepTaX COBIajlaro- 
maa c onucanHol B (*). JjaHHbiii MeTox mosBoumeT anamusupoBaTb 0,5 cm? 
a3a (0 C; BKJIOUHTEIbHO) C OTHOCHTEIbHOM TOUHOCThIO NO KaxsOMy KOMMO- 


* Boe mocmelylollue AaHHble OTHOCATCH K pacTBOpy STO KOHMeHTpallnn. 
** VUcnombsopasacb Tpy6Ka BIIB-400 c KoubieBbIM BHIXOJOM M3JIyueHHA. 
*#* Hania cxeMa ABuaeTCA MoLNpuKalluel cnoco6a I’. MW. Kocoy pora (?). h 
**** Apropp ipusnateibubl I. Jl. Tanpnepny u T. C. Hoxzoxkusosoh 3a pbilmouwHeHHe 
HekTpasbubix usmMepeHuii u P. A. XMeJbHHUKOMY 3a anasHS Ha Macc-CITCKTpOMeTpE. 
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nenty oT 2 yo 5% uC BBICOKOH YyBCTBUTeMbHOCTHIO. Creqyer OTMETHTD, 470 
aHaiu3 U OnpeeeHne BbIXOLa Ta30B pakuomusa TpeOyi0T THLaTebHOH MeTO- 
wwueckol paspaOoTKu, TaK KaK jJlaxKe He- 

mM [inci 6ouIbuIHe MeTOAMYeCKHe HETOUHOCTH MOFyT 

4 IIPHBeCTH K MpOTHBOPeyHBbIM pesybTaraM B 
ra30BoM anasuse (°, *). | 
IIpu Masbix o3ax HaOmoqalacb mpa- 
Ma MpOMOPUMOHAJIbHOCTh BbIXOAa Ta30B OT 
Bpemenu o61ygenua. IIpexpamenue oOulyde- 
HHA CHHXPOHHO BbI3bIBaJIO HW MpekpallleHue 
rasoBbiqenenua. IIpu Bo3s06HoBsenun OOuy- 
YeHHA TpAMaA TasOBbIAeIeHuA ABU AACH 
(bakTHYeCKH MpOLO/KeHueM MepBOHAuaJIbHOK 
mpamo (puc. 1). Takum oOpa3om, pafuallu- 
OHHOTO «rucTepe3sHca» MO ra30BbIAeeHHI0 He 
OOHapy2KUBaeTCA C BECbMa BbICOKOM TOUHO- 
cTb10. IIpamow 3aMep KOJIM4eCTBa ra3a MO 
HalleH MeTOAMKe NoKa3aJl, UTO paCTBOPeCHHO 
MUH, B TrenmTaHe KOJIMUeCTBO BOAOpOa H MeTAaHa He- 

BeIMKO MH YTO BbINOHAeTCA 3aKoH Tenpu. Ha 

Hue | Faas aan niars ibe puc. 2 NoKasaHa 3aBHCHMOCTb BBbIXOa BOJO- 
nyuenne; 6 — oOnyuenme c mepepsi- POA M MeTaHa OT AosbI AIA YMCTOTO ron 
BOM WM WIA pacTBopa AuGen3uscyppuga. 1a To 

TO 4TOObI OOCAMHUTb JaHHbIe, COOTBeETCTBY 

FOULHE WIMPOKOMY HHTepBa/ly MHTeEPpaIbHbIX 03, COXPaHAA OHOBPeCMCHHO BU. 
KPHBOM B OOBIUHBIX KOOPAMHaTaX TIPH MaJIbIX cTeMmeHAX palMONM3a, Ha ocax 


aOclucc WH OPAHHAaT OTJIOXKeHbI COOTBETCTBEH- | 
D 
19} 
Ho In(1 +a)u In(1 ae es rye @ —BbIxXOL a a 
MeTaHa HW BOsOpoywa B cM? na 10 ma Be- 5 . 
mectBa u Dp —jlo3a mo deppo-cybpaTHOMy t 
JO3SMMeTpy. OTKJIOHCHUA OT JIMHeEHHOCTH, CO- c= 3 
OTBETCTBYIOULeH KPMBbIM Ha pwc. 2, HauH- a, 
HalOTCA C HHTerpaJbHbIX 03 NopayKka Dp= 4 
= 10"! 93/ma. U3 puc. 2 BuqHO Takxe, 4TO JH- ro? 


OeHSHICYIbpUA UrpaeT pO/b 3alHTbI M0 OT- 

HOLWICHHIO K paluouusy renraHa: BbIXO BOO- 1 
pOJ-MeTaHOBOH (ppakWMH YMeHbIaeTCA MIpH- 

mepHo Ha 10% B auHelHO oOmacTu. Le 
wc Jina onpeqenenua aOcouJoTHbIxX 3Ha4ueHHit G28) V0 ome 
pajuallMOHHO-XHMHUYeCKHX BbIXOOB (G)-03HI, un(/+D,) 
MNOYYeHHbIC MpH MOMOMM ceppo-cymbdat- | 
Horo JO3uMerTpa, MepecuuTbIBaucb K o3e B- Puc. 2. Kaneruka sbieieHud Bose 
w-renraHe C yueToM Toro, uTO Mormoujenue PAA MMeTaHa Mpu paguonuse. He 


IIpepbIBHble yuacTKH KpHBbIX BOM3 
ADAMO MPONQPUMOHANHO TWIOTHOCTH HW 3Q-  yauana KOOpAMHAT COOTBETCTBYIO 


(heKTHBHOMY “aTOMHOMy HOMepy  reriraua, 9KCMepHMeHTAaJIbHbIM aHHbIM pu Ma: 
OTHECCCHHBIM K MJIOTHOCTH, UH 93pPeKTHBHO- AbIX osax. Kpusbie cooTBeT¢TByi0} 
MY aTOMHOMY HOMepy JO3UMeTpudecKou Cy- IMHeHHOMy 3akoHy ra3OBbieJIeHHA. | 


WM KBakpaTuku — uncTbld rentan, J) 
Tembl. TakuM o6pa30m, 03a a TenTaw€ — y xpecruku—pactop Au6eHSHVICy Mb: 


Z = 3/10 Ma. 
°c.H,,2C.H, a —=— (pufas rentane.a—B cM | 
oe OD oe ete ete SCZ Enz Dp —B 9B.-1072 
5) LnZ 
Hp, —uoTHoctu (°). Tlockombky HamiMMH H3MepeHHAMH MOKa3aHO, TC 


yaxxe mpu jose 10°! 9B/mi umeror MecTO HemuHelHEIe aPbeKTb, a MpH MeHb 
miMxX flO3aX HaM yJaJlOCb TOUHO H3MePHTb BbIXOL TOMbKO BOMOpOMa uM MeTaHa 
3HaveHHA G MPMBOAATCA AMUIb Lad sTHx Tasos: G (H,) = 4,9; G (CH,) = 0,22 
Suauenne G (H,) = 4,9 nocrarouHo O1u3KO K 3HayeHHIO, NpHBeweHHoMy B (4 
(G (H,) = 4,7). Cnenyer ormerutb, 4ToO BbIXO MeTaHa, mpiBeqeHHEi B (4 
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G (CH,) = 0,09, a Takxe coxpanenne sMHeMHOH 3aBuCUMOCTH BbIXOJa OT 
MO3bI He COVTBETCTBY€T HMMM JAHHBIM*, KaK 3TO BUAHO WIA YUCTOrO rentTaHa H3 
rao. 1. 

Tlepelizem kK paccmotpenuio dbpakuun rasa C,—C,, nocruraromel wia un- 
STOO renTaHa Np uHTerpadbHOH Jose Dp = 3,25-107* 9B/ma 20,5% mon. oF 
oOujero BbIxOfa rasa. B tTa6n. 2 npn- 

BOAATCA pe3yJIbTaTbI ra3sOBOro aHalu3a TaOauna 1 
(NpOWeHTLI MOJISPHBIe). 

Cneaem culelyrouyue 3aMeuaHHuA B D> BR ee 
BASH C JaHHbIMH, MPHBeeHHBIMH BBIILe. (opimn) | (emt/10_man)| He (% mow.)| nba) 

1. Henunelinpie schbeKThI HaduHaIoTcsa 


> MHTerpabHEIX 103 Dp = 10% -oB/ma  1:6-10% | 0,15 | Ananns ne mposo- 
AYJICA 


M HMCIOT MECTO 10 BCCM KOMIOHEHTAM. 3. 9, 49 0.30 ono | atk 
HesIMHeHHOCTb 110 MeTaHY, B 4UaCTHOCTH, "4.1022 34 96,6 Beh 
MOXKET JerKO HaHTH OObACHeHHe pH 3,25-10% | 193 98 2 


MONYULCHHH B3aMMOeKCTBUA pakukKasa 
CH; ¢ mpoxykTamH pafMouusa, 4TO COOTBeTCTBYeT OOUIMM MpescTaBseHHAM 
9 xoye npoumecca. 

2. UckmrounteibHo OoubUIy!0 posh IPH pasuomNse alKaHOB urpaer mportecc 
ipamMoro paspbipa C —C cBs3elt, Kak C OOpas0BaHHeM aJIKHIbHBIX PpayuKaJoB, 
fak WH C HeMOCpeACTBCHHbIM OOpasOBaHHeM KOHEUHEIX MpOyKTOB — mpeyevb- 


i alOnt tea: 
CoctaB ra30B pafMounsa 


D~ (98B/Mu) 
D 
KommonenTpi pacTBop 7uGeHsHu- 
(RELIES cyibuya B rentane 
3,22.4102°* | MSHI Sl 3,20 1072 2,4-1072 | 4-10 
Bogopox 95,9 96,6 (ono TOna TAM 
Metau 44 Sa 1,6 De Sill AL tay 
27aH - \ Bai 6,46 
Sinner fae oe 0,22 2730 } eae 
AuerTuuien Ps) 0,02 AOU 0,09 
Ilponau 4,57 3,30 OMe 
Ilponunen 0,32 1,41 0,85 
x-Bytan 4,49 3,98 ood 
u-Bytau 0,09 — —— 
ubyten } ots | } 4,53 | } 4,36 
n-Byteu-1 J 
n-Bytex-2 0,26 = = 
u-Ileutan \ 0.22 oa == 
3-MetTu6yTex-1 ; = = 
H-lleHtaH 4,83 4, 18 6 29 
2-Merus6yTeH-1 0,3 z= = 
2-Merus6yTeH-2 0, me = 
CepoBozopox — = _ 
OGulHi BbIXO rasa 234,95 24,9 36,6 
(cm3/10 Mu) 


* B 9stoit rpatle MpHBOAMTCH CocTaB MO OTJ{eJIbHbIM dpakunam. J[pyrux ana- 
JIM30B B STHX OMbITAX He ObINO NpOBeeHoO. 


IbIX H HEIPeCJIbHbIX. Ta uacTb paduoJu3a HalOMHHaeT TepMnuecKkHit KpeKHHT 
JTUIEBOJOPOJOB B YCJIOBHAX KOpOTKOrO IO BpeMeHH, HO MOMIHOTO TelJIOBOrO 


apa. 


* OrcTyleHua OT AMHelHOrO 3aKOHa HMeIOT MecTO MH Mo BOLOPOAy H No MeTavy, MIpHyem 
iO MeTaHy B Oombulelt cTenenH. YKa3aHHOe PaCcXORKEHUE B pesyTbTAaTAaX oOOBACHHeETCA HETOUHO- 
TbIO OMpelleieHuA MaJIbIX KONMYECTB MeTaHa MACC-CI€KTPaJIbHBIM MeTOJOM, MIPHMeCHCHHBIM B 
4). MaxTuyeckH Bce aHatHusb! J[bIoxepcTa OTHOCATCA K HeMHEHHOH o6macTH. 
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3. CnelkyeT OTMeTHTh TIpHCyTCTBHe B Tra3axX pakMounsa alleTuseHa (pu pa- 
AMOIM3e aIKaHOB alleTHJIeH OOHAPy2KeH BIIe€pBble), OTHOCHTCJIbHOe KOJIMYCCTBO 
KOTOPOFO C YBeIMYCHHeM MATerpalbHOH Bosbl yOurpaer. Kontenrpalua Apyrax 
HM3IUHX OeMHOB TakxKe YObIBaeT TIO XOLY paMONM3a, YTO CBUJeTEIbCTBYET 
0 OOMbUO POM BTOPHUHbIX peaKUU Hu3suIMxX Oed:HHOB. BooOure cocTaB rasa) 
CBUeTeNbCTBYeT OO OOCIHEHHM XUAKOH (ba3bI BOAOPOAOM moO xojly payuounsa.| 

4, CymecTBeHHbIM (pakTOM ABJIAeTCA WMPpOKHMM HaOop ra30B paqMou3a, Cpezy| 
KOTOPbIX CPaBHHT@IbHO MHOFO W3OMePHbIX CTPyYKTyp (BepOsATHO, BTOPHYHOTO. 
nmpoucxowyenna). [lomuplit coctaB ra30B paXHOu3a MPpHBOAHTCH, HAaCKOJIbKO} 
HaM H3BeCTHO, BIICpBBbIe. 

5. B ra3ax pakwuomu3a pactBopa AuOeHsuJicymbpusa B rernraHe OTCyTCTByeT. 
CepoBOsOpoy. STO yKa3plBaeT, YTO pa3zOxKeHve AHOeH3H Icybula C Bbllee-| 
HEM CepoBOJOposa He MpeBHIMAaO B paccMOTpeHHBIX crydaax 10% oT oouero 
KoMYecTBa WuOeHsHICyIbtusa. TakuM O6pa30M, B OCHOBe 3alllMTbI B STOM| 
Cly¥ae, BOSMOXKHO, JIeKUT Mepeqaya BO3sOyxKTeHHA. 

ABTOpbI BbIparkaloT OmarofapHocth aka. C. H.} Muponopy u 4WI.-Kopp.) 
AH CCCP K. II. Jlappopcxomy 3a WeHHpre cosets! uv H. H. Hatmyuimuy 3a 
MOMOIb B MpOBeAeCHHH Ta30BbiX aHaJIH30OB. 


WuctutyT Hepa Iloctynusio 
Akajemuu HayK CCCP 3 VI 1958 
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Jloxzaye Arangemuu HayK CCCP 
1958. Tom 122, Ns 6 


PHSHYECKAA XHMHA 


C. T. 3AMWEB u P. HW. COJJOYXHH 


K BONPOCY O BOCIIJIAMEHEHHH AJMABATMUECKH HAFPETOH 
rA3O0BOM CMECH 


(ITpedcmasaeno axademuxom B. H. Kondpamoecesim 11 VI 1958) 


B pa6otax ('“), nocBaAIMeHHBIX H3yYYeHHIO BOCIIaMeHeHHA TOMOreHHEIX 
Ta30BbIX CMeCel B YCJIOBUAX ObICTporo ayuaGaTuyecKoro HarpeBa, Obl OTMe- 
YeHbI CleAyIouMe OCOOCHHOCTH ABJICHHA: CYUIeCTBOBaHHe KOHeUHOrO Mepnosa 
MHIYKUMH WH BOS3HHKHOBeHHe OU¥aFOB BOCMaMeHeHHA B HavaslbHOH cTaquu 
Mpouecca. OfHakO JeTabHOrO U3yYeHNA Mpolecca BOSHUKHOBCHHA UM pa3Bu- 
THA OUAFOB BOCIIaAMCHEHHA HE YaJlOCb MpOBeCTH H3-3a HEAOCTATOUHO BbICOKOM 
pa3spelaiouje CnocoOuocTH perucrpupyiomel ammapatyppi. 

B wactoameh paOore uccleqyeTca BOSHHKHOBeHHe HM pa3BUTHe 9K30TEeP- 
MMYeCKOH peakIMH B TOMOreHHOH ra30Bol cpefe, aquaOaTuuecku HarpeTolt 
mo Temnepatyp 600—1400° npu gzaBneHunx 1—3 atm. OnpiTbl npoBoxuHcb 
Ha yQapHou Tpy6e (*). Ceyvenue BHYTpeHHero KaHawa coctaBaaso 40 X 40 mM, 
JIMHa KaMepbI HH3KOTO aBJICHHA PaBHANACb 2 M, AIMHa KaMepbI BBICOKOTO 
Japnenus 0,7 mM. B uccmeqyemol cmecu, Haxoyamelica B KaMepe HH3KOrO JaB- 
JI@HHA, CO3JaBalacb yapHand BoHa S, KoTOpad pacnpocTpaHAdacbh BOVIb 
KaHaJla H HOPMAJIbHO OTpaxKaJlaCb OT TOplla KaMepbl. MHTeHCHBHOCTb BOJIHDI 
BLIOMpallaCb TaKHM OOpa30M, 4TO Temnepatypa JT, 3a (tppOHTOM oOTpaxKeHHOH 
yAapHou Bownpt R Haxofuacb B uccueqyemom Jjuama3zoue. IIpu stom 3Haye- 
HHe TemmepatTyppl 71, 3a BoHOM S He mpeBpiuano 500°. Boxoppie cTeHKH 
CeKILHH, B KOTOPOH MpoucxOAuO HOPMaJIbHOe OTPaxkeHue BOJHbI S OT Topla 
KaMepbl, OblJIM BbIMOJIHCHbI H3 MJIOCKONapaJVJICJIbHbIX TaCTHH ONTMYeCKOrO 
cTekJia. Li3MeHeHHA MIOTHOCTH B STO CeKILMH, JWIMHA KOTOpOH cCocTaBJAAa 
158 MM, perucTpupoBasuCcb WIMpeH-MeTOOM C MoMomlbIO npHOopa MAB-451 
KaK MeTOJOM BbICOKOYACTOTHOH Ka poBol cbemkKu (puc. 1), Tak H MeTOJOM pa3- 
BepTKH (puc. 2). B BepxHeH CTeHKe HW B TOpWe KaMepbI ObIIM BMOHTHPOBAaHbl 
HMIIYJIbCHbIe MbesoaekTpHuecKuNe WaTUNKH WaBsenua (°). 

ViccmeqoBaHve MpoleccOB BOCMJIaMeHeEHHA MpOBOLHIOCb B KHCJIOPONO-Bo- 
ROpOMHbIx cMecax. IupeH-cHHMKH HCCJIeqyeMoro COCTOAHMA La3a, a TaKKe 
aBJleHve, 3aperucTpHpOBaHHOe Ha CTeHKAX KAMePbI, CBUETEbCTBY!IOT O 
TOM, UTO ra3 3a BOMHOM R UCMbITbIBAeT MaJIbI€ BOSMYILCHHA aBJIeEHHA HU MWVIOT- 
noctu. AmMnuiutyya KomeOaHuA aBseHuaA He MpeBbluaeT 5% OT aOcouOTHOTO 
3sHaueHua. Kome6aHua MuIOTHOCTH He MmpeBbuatoT 0,5% oT abcouIOTHOrO 3Ha- 
yeHHA. SaMeTHM, OJHAKO, UTO YKa3aHHble BOSMYILCHHA MJIOTHOCTH HM WaBseHHA 
3a OTpaxkeHHOH BomHOH R HaOMOMalOTCA Takx%Ke MH B UHEPTHbIX Ta3sax — 
B BOSAyxe, a30Te. Takum oOpa30M, Mpupoya 9THX BO3MYILeH HH He cBasana 
co cielu@uyecKMMU CBOMCTBAMH XMMMYECKH pearupyloulen TasOBOH CMECH. 

Tlomp3yacb 3HaueHuaMH JaBleHua Po u Temnepatypbl 7 neped BoHOH S 
H CKOPOCTbIO €€ JBWXKCHUA, ONPeAeACMOM MO UVIMPpeH-CHUMKaM, JaBseHue Pe 
uM Temnepatypa J2 uccleqyeMOH CMeCH B COCTOAHHH 3a BOJIHOU R  paccuu- 
TbIBAIOTCA MO H3BECTHLIM (OpMYysaM TrasOqMHaMuKH. PaccunTaHHoe 3HaveHHe 
JapsleHuA CoBMalaer C 9KCNePUMeHTaJIbHO 3aMepeHHBIM. Ha 9TOM OCHOBaHHH 
HCNO/Ib30BaIOCb pacueTHoe 3HayeHne TemnepatTypb! T2 mpu OnMcaHHM Mporec- 
ca. Ha6mofaemble SKCMepHMeHTAIbHO BOSMYICHHA ONTHYeECKOH IVJIOTHOCTH 


1039 


B HCCeEYeMOH OONAaCTH HE IIpeBbILMaloT 0,5%, COOTBETCTBYIOUIHe 9THM H3- 
MeHCHHAM KoweOanua TeMMepaTypbl He mpeBocxogat 10°. Ormetum, 4To 
BCIeICTBHe B3AauMOselicTBUA OTpaxKeHHOTO yapHoro (ppouta RK c norpanny- 
HBIM Cjloem ToToKa (7), culekyromero 3a BOMHOM S, MpOMCXOAMT UCKPHBJeHHE 
nmopepxHoctu Ppouta Rk, uO MpuBOAUNT K BUAMMOMY PaclIMpeHHIo (ppouta Ha 
mvIMDeH-cHuMKax (puc. 1, 2). 

TIpowece BocniaMeneHuaA B aluaGaTHYecKH HarpeTOM CMeCH MpOHCXOMUT 
ciekyioujuM o6pa30M. Buquman peakilMA, CONPOBO*KMaloulaAcA MHTCHCHBHBIM 
U3IVYCHHeM CBeTa H PeC3KUM H3MCHCHHEM TepMOMHAMMYCCKUX MapaMeTPOB | 
ra30Boli CMeCH, BO3HHKaeT Me€pBOHaYAaIbHO B OAHOM HM HECKOJIbKUX TOUKAX 
uccleqyemoro o6beMa — IeHTpax peakllMH. SaHuMas MepBOHayaJbHO MaJIbIi 

O6beM BO3Ie ILeHTpa peaKIHH, | 
°° 5 QO6NacTb raza, B KOTOPOH MpOHc- | 
é o 6 XOJHT BHUMaA peakuMA — Oar 

BOCIWIAMC€HEHHA, C TEUCHHEM Bpe- 

MeHH yBeIMuMBaeTCH. SHaveHne 

CKOpOCTH JIBHXKeHHA (pOHTa OUa- 

Ta BOCIJIaMeHeHHA MpH Temmepa- 

Type cmecu 900° papuserca 180— 
200 m/cex. IJocme Toro, Kak B | 

; vcclelyeMoM oObemMe ra3s0Bou 

500 1100 U0 CMeCH IIpOHCXOJMT CJIMAHMe He- 
Puc. 3. SapucHMocTb 3ajlepxKKH BOCIWJaMeHneHud piles arte ter a act 
cmecn H+ O» of Temmepatyppt B OOpasoBaBIIeHCA Tp 9TOM OOMa- | 

cTu HaOsOaeTCA BOSHHKHOBeCHHEe 

YHapHbIxX Pda3pbIBOB. Cxopoctb TBYXKeCHHA (bpOHTa BHOBb o6pa30BaBlleHcaA 
oOacTH BospacTaeT JO 3HayeHHA NOpAyKa 2000 m/cex. Ha puce. | wenTp peak- 
Wuu 3acsHKCHpOBaH Ha JleCAHTOM Kafpe, Ha cleLyrouleM Kallpe 3aperucTpupoBa- 
Ha OO/1aCTb BOCIWIaMeHeHHA. CKOPOCTh ABHxKeHUA ee (bpoHTa paBHa 1900 m/cex. 
KoumuecTBeHHoe H3yYeCHHe ONMCHIBaeMOrO BBIe Mpowecca MpOBOANIOCcb C_ 
TIOMOLLbIO LWWIMPCH-CHHMKOB TIO MeTOXY pas3BepTKu. Tunuunaa cboTorpadusa 
mpomecca, NoJlyueHHaA 0 STOMY MeTOY, IpHBefena Ha puc. 2. A6comoTHan 
ommM6kKa B ONpesesIeHHu CKOpOCcTH JBuxKeHUA BONH S, R, WeTOHalMOHHOTO u 
HOPMaJIbHOrO ropeHuaA He mpeBbuuaer 20 M/ceK, ommmOKa B OMpesemeHuH MO- 

Me€HTa BOSHHKHOBeCHHA WeHTpa peak He mpeBbmuaer —++ 2 wcex. 

BepoaATHOCTh BOSHHKHOBCHHA WeHTpa peakiuu B (pPHKCHPOBaHHOM TOUKe 
uccylekyeMoro OObeMa 3aBHCHT OT MPpOM@XKYTKOB BPeMeHH 7, H to, B TeYeHHe 
KOTOPbIX BbIOpaHHaA uacTb OObeMa rasa HaXxOWusach MpH TemmepaTypax 7, u 
T, coorBetcrBeHHo. Harpes ra3a oT Temnepatyppt To No TemnepatypH! T, ocy- 
mecTBAeTCA BOMHOK S, Harpes oT T, Yo T, — Bono R. 3anepxKa BocIa- 
M€HeHHA CM€CH, MrHOBeHHO HarpeTou OT TemmepaTypbt 7, Ho Temnepatyppi 7, 
H3MEPAeTCH MpOMe2KYTKOM BPeMe€HH +t OT MOMe€HTa HarpeBa CMeCcH JO MOMeHTA 
NOABJICHHA B HeM NepBoro WenTpa peakuun. MyTeppan Bpemenu ct. (X) Mex 
MOMECHTOM MIHOBEHHOrO HarpeBa OT 7; NO T, COA CMeCH, pacmMOIOxKeHHOTO Ha 
paccTOAHHH xX OT TOplla KaMepbI, JO MOMe€HTa BO3HHKHOBCHHA B HEM ILeHTpa 
peakIMH YMe€HbIUNaeTCH C YBeJIMYeHHEM X, T. €. C YBEJIMYCHHEM BpeMeHH  lpe- 
ObIBAHHUA paccCMaTPpHBaeMOro OGbeMa CMecuH pH Temmepatype 71. Ilo 3HaueHusaM 
t2(X) SKCIEPUMeHTAaJIbHO ONpeeAeCMbIM 3 IWIMPCH-CHMMKOB mporecca, ompe-: 
AeNAOCb 3HaveHHe t, paBHoe 7, (0). OKcnepHMeHTaJIbHbIe 3HAYCHUA BeINUN- 
“nt lg 1/< B 3aBucuMOCTH OT TemnepaTypbI T npuBesensi Ha puc. 3. Usmenenua 
BeIHUMHI 1g 1/> B 3aBHCMMOCTH OT JaBeHuA B OOmacTH oT | nO 3 aTM MaJbI 
MO CpaBHeHHIO C ee aOCOJNOTHBIM 3HaYeHHeM. OKCHePHMeHTaIbHO oMpesemen- 
HbIC BEIMUMHbI NepHOla sakepxKKM BOCMMAMeHEHHA YNOBJIETBOPHTEbHO COBMa- | 
AaroT C BEMYMHOK NepHOla MHAYKUMM, paccuNTaHHoro m0 WenHOl Teopun (S,°).. 

Ham mpeycrapiserca, uro Mmpolecc BocnwiaMeHeHUd B OMMCaHHBIX BBIILe 
YCIOBHAX Pa3BUBAaeTCA CJELYIOUIMM OOpasom. B oObeme rasa nocae ero HarpeBa 
MPOMCXOAMT YyBeIMYCHWe KOHILCHTPallMH AKTHBHbIX MPOMEKYTOUHBIX MpOyK- 
Top (’). Ilo ucreyvenuu nepnoja MHAyKIMM B ONpeeneHHEIX TOUKAaX O6beMa 
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K cmambe C. I. 3atiyeea u P. H. Coaoyxuna, cmp. 1040 


Puc. |. [tupex-cxuMok mpotecca BocntamMenenua. Uactora cbemku 35 000 Kazpos B cekyHAy. 
0. 6.— OUar BOCIIaMeHeHHA 


2 0 20 40 60 joek & 


Puc. 2. Il1upen-cHHMok Mpollecca BoctJaMeHeHHsA No MeTOAy pa3BepTKH. a — cJlex BomHEI R, 
6—caeq sonnet S 


K cmamee A. C. Illeeanxoea, B.C. Imauc, K.C. Musckep, JI. M. Jleemsapeeot 
[. T. Bedoceesotti u M. M. Kyueperxo, cmp. 1077 


a 


Puc. 4. PentrenorpaMMb! H30TaKTHYeCcKOro (a) H aMopdHoro (6) o6pa3ioB NouHcTHpoa 


JAH, rT. 122, No, 6 


O3NalOTCH YCJIOBHA, NPHBOAAMMe K JaBHHHOMY YCKOPeHHIO peakIuH B 9TOH 
iacTH OObeMa — OOpasyerca ueHTp peakunu. JlanbHelimee pasBuTHe peakIHH 
43 WeHTpa Ha IpwueraroljMe COM CMeCH ONpeeAeTCA Mpomeccamu HOpMaJIb- 
JOrO pacnpocTpaHeHuA *pouta miamenu. Baaroqapsa Tomy, utTo B aluabaTuye- 
“KH HarpeToH cMecw BCera BOSHUKaeT CUCTeMa OYAFOB, BOCMaMeCHeCHHe HeKO- 
fOPbIX SJICEMEHTOB OObEMA MPOHCXOANT B YCJOBMAX BCECTOPOHHEFO OKPy2xKeHHA 
WOCMeqHUX (pOHTaMH ropeHuA. STO MpuBOANT K OOPa3s0BaHHIO JIOKaJIbHbIX 
33PbIBOB, COMPOBOKAaOllNXCA BOSHHKHOBCHHEM B IpOAyKTax TOpeHua yyap- 
IbIX Pa3PbIBOB, HAaOJIOaeMbIX SKCMEPHMEHTabHO. YapHble paspbIBbI, mMepe- 
XO B OOACTh HecropeBmero raga, OOpasy!oT (pOHTHI eTOHAaILHOHHOrO ro- 
DeHHA. 

B sakJuoueHHe aBTOPbl CUNTAIOT MPHATHBIM AONTOM BbIPASHTb TyOOKy10 
arofapHocTb A. C. Tipeqpogutenesy, E. B. Crynouenxo u T. B. Baxkenoxoit 
34 NIOCTOAHHOe BHHMaHHe K padoTe MW ILeCHHbI€C 3aMeuaHHA. 


OvepretHyeckni nHcTHTyT uM. T. M. KpxkwKanopcKoro Tlocrynusio 
Akajlemuu Hayk CCCP 11 VI 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1 J.B. Seapgzosnuy, MU. A. Waanunutox, JAH, 65, N6, 871 (1949). 
J-Livengood, W.Leary, Ind. and Eng. Chem., 43, Ne 12, 2797 (1951). ? A. Ed er- 
on,O.Saunders,A.Lefebvre,N. Moore, 4Sympos.on Combustion, paper N 51, 
Jaltimore, 1958. 4M. Steinberg, W. Kaskan, 5 Leta on Combustion, paper 
074, N. Y., 1955. *® P.H.Coaoyxuu, Tp. 4-H konfep. SHHH, M., 1959. *®C.PT. 
} ali wes, IIpHOopp u Texu. 9kcHepum., Ne 6 (1958). 7H. Mapk, J. Aeronaut Sci., 24, 
, 804 (1957). § H. H. Cemeuos, Ilemupie peaxunu, JI., 1934. % A.B. Han6aun- 
aH, B. B. Boespoweck ult, MexaHu3mM oKucIeHHA H TopeHuA Bosopoga, M.—JI., 1949. 
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Jloxaagn AkKayemuu nayk CCCP 
1958. Tom 122, Ne 6 


PH3SHTECKAA XHMHA 


M. F. KHCEJIEBA u 5. H. KABAHOB 


OB OBPA3SOBAHMH HW 3JIEKTPOXHMHYECKHX CBOHCTBAX 
KPHCTAJIJIMYECKHX MOJMOHKALMM ABYOKHCH CBHHIA 


(IT pedcmaeaeno akxademuxom A. H. ®pymkunoim 10 VI 1958) 


Spnenue nomumMopdbu3smMa Jia cayuat ABYOKHCH CBHHIa OMmMCaHO B pase 
padort (5). YcraHoBeHo, aro PbOz cymecTByeT B ABYX MOfM@uKAaWUAX: TeT- 
paroHambHol (8-cbopma) u pomOnyecKol (a4-cbopma). BosHukHoBeHHe TOM JIM 
pyro MOqu@uKaluu AByOKHCH CBMHIa 3aBHCHT OT yCOBHM ee NomyueHHA. 
Tak, a-(popMa Nowyuaerca aHOJHbIM OCaxKJCHHeEM H3 HeHTPaJIbHBIX WIM We- 
JIOUHBIX PaCTBOPOB coe CBMHIa, OKucTeHHeM PbSO, B pa36aBJIeHHbIX pac- 
TBopax HezSO, u mpeBpaeHuem u3 B-copMbI Nod AaBsennem; $-cbopMa —OKuC- 
meHuem PbSO, B kpemkux pactBopax H,SQ,. 

AvasIM3 MMCIOUMXCA WaHHbIX MOKa3bIBaeT, YTO YCJIOBHA NOWYYeHUA o- WH 
8-CPOpMbI IPH HOPMAJIbHOM JaBJICHHH pa3JIMUaIOTCA, B CYUIHOCTH, TeM, 4UTO 
o6pasoBpanue PbOs uyeT pH HasMuNN MIM B OTcyTcTBHe HeSO.. Ilostomy mMoxHO 
ObWIO MpeANOMORKUT, YTO MOMVIeHHE Pa3HbIX KPHCTaJIMUeCKUX (OPM CBA3aHG 
c ajcop6uMel CepHOM KHCJIOTHI, KOTOpad, KaK MOKa3aHO paHee, yepxKuBaeTCA 
Ha PbOz oveHb MpouHO HB OouIbINMxX KOMMUeCTBAaX (°). 

Jia MOATBeEPKAeCHUA TOTO MpPeAMOMOKeHHA MBI MpPOBeIIH CpaBHHTeJIbHbIe 
H3MePpeHHA aCOpOUMHOHHOH CHOCOOHOCTH HM HCCJIeIOBaHHe CTPYKTYPbI 3JIeKTPO- 
op u3 PbOs, NOJyYeHHBIX B Pa3/JIHYHbIX ycIOBHAX. Pe3ybTaTbI MPHBOAATCA 
B TaOm. 1. Ancop6NHOHHbIe U3MepeHHA MPOH3BOAMIMCh paqMOXHMHYeCKHM Me- 
TOJOM MO H3MCHCHHIO AKTHBHOCTH 93JIEKTPOJOB; HCCeqOBaHHe CTPyKTYPbI — 
peHTrenorpaduyeckuM MerTojom *. Mcxogupie aeKTpoqbt u3 PbO2 nomyyanuce 
B Bue riaqKoro ocayKa Ha 3070Te u3 15%-ro pactBopa Pb(NOs)2 mpu mOTHO- 
cTu ToKa 2 - 1074 a/cm?. 

B cooTBercTBHH C JIMTepaTYPHbIMM JAHHbIMH, OCANKH, NOJyUeHHbIe HaMH 3 
HeHTpaJIbHOrO pacTBOpa HIM OKUCTeHHeM PbSO. B 0,01 N HeSOa, cocroamu B oc- 
HOBHOM H3 @-PbOs. B pesyibTaTe 3IeKTPOXHMHYECKON PECKPUCTAIM3alHH 9JIeKT- 
powas 8 N H2SOs, a uMeHHO, KaTOJHOrO BOCCTaHOBJeHUA WO PbSOac nocaexy1- 
IMHM aHOJHbIM OKHCJIeHHeM JO PbO npoucxoguT HeoOpaTumas ancop6unsa H2SOs 
Ha PbOz u mpespamenne 4-PbO2 B 8-PbOs **. Benuunua agcop6unu B 8 N 
H2SOs, cocrapaset ot 6-107§ go 40-10-8 M/cm? B 3aBucuMocTH OT TOJIIIMHBL 
enon PbOs. Ancop6upopanHaa H2SO.a moxeT OpbITb yasena u3 ocaytKa PbO: 
TIpH MOMOUIH BbITeCHeHHA ee C aIeKTpOJa alcopOupytouluMca KOGasbTOM (°). 
Bp. MpoBeweH PeHTTeHOCTPYKTYPHbI aHaIM3 JBYOKUCH CBMHMLa, KOTOpas mocue 
ocaxkyenua ee u3 8 N HeSOssB tTeyenve 10—15 uac. aHonHO nomApH30Baacb 
B pacrsope 8 N H2SO4+-5% CoSOu. Oxasanocb, uro jecop6una HeSO. co- 
MpoBoxwkaercaA mpeBpamenuem B-PbOz B a-PbOs. 

OTHOCHTeIbH? MDMpOAbI afcop6unn H2eSO4s Ha PbO2 MoxuHo cyenaTh mpel- 


* Mbt sbipaxkaem ryOokyio 6marofapHocTs 3. B. Cemenonoli 3a pbintomHeHve peHTreHo- 
CTpyKTypHoro aHau3a OOpasiiop AByOKHCH CBHHILa. 

** CrelyeT OTMeTHTb, YTO B UMCTOM BHJe HH OLHa M3 MOAMUKalnit B OTHX ycNOBMAX He Mo- 
Jty¥aetca, Bo Bcex cly4aaX MbI MMeJIM CMecb OOeuX KpHCTaJJIM4eCKUX (popM, Ho 43 HelitpambHOro 
pacTBopa oca*KAaeTcA CMEC, B OCHOBHOM COCTOSMLad M3 c&-(popMbI, a 43 Kucsoro — (-cbopMbI. STH 
-OCaKH MbI YCJIOBHO Ha3bIBaeM COOTBETCTBEHHO &-PbOz u 8-PbO2. 
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HONMOKEHHE, ATO NorWoulenue H2SO4 npoucxo,uT B OObeMe dIeKTPOa Ha HHTep- 
KPHCTAIJIMYECKON NOBeEpXHOCTH. OO sTOM cBUeTebCTBYIOT OOJIbIUNAaT BeMUHHA 
ANCOPOUNH HW 3aBHCHMOCTb ee OT TOMULMHEI COA PbOs (ra6. 1). Kpome toro, 


Taoauna 1 
Ancop6una H,SO, B Monax 
PbO @opma Tom. cu10a zs 
a3 pactBopa PbO, PbO, Micm? wa M|cm? wa 
BU BUA. M0- M{|cm3 HHTe€PKPHCT, 

BepXH. TlOBepXH. 

Pb(NOs)2 a 2—30 ae = at 

a teas a 20 0 ,0,-10-§ 

2904 6 2 6- 40-8 3-10-4 pat 
8N H2SO,4 B 20 40- 10-8 2-10-4 Zima 
8N H2SO, a ae Hamasnolt 6 

+ CoSO, Bene 3HEKTpOL | Becopouma (") 


YCTaHOBICHO, YTO 3aMeTHad HeEOOpaTuMad aNCOpOUNA NPOMCXOAUT AuUIb B Mpo- 
mecce oOpasopanua PbO us PbSOa, nu ne HaGmomaeTca pH AiuTembHOLi aHOL- 
HOH nomapusaunu PbOz B HeSOa *. Sro, mo-BHMMOMY, O3HaYaeT, uTO cepHasn 
KUCNOTAa acopOupyerca He Ha TOTOBOM OcalKe JBYOKHCH CBHHMa, a B mporecce 
ero oOpasopanusa **. Murepecuo ormerutp, uto B 8 N HeSOs Kpucranan PbO2 
nosyuarotca B 100 pas Gomee 
MeJIKHMH (110 JIMHEHHbIM pasMe- 9,5 (4.8.3) 
pam), "em B pacrBopax Pb(NOs)2 ‘ 
uv 0,01 N HeSOa. Sto MoxKHO yg 
OObACHUTb H3BECTHbIM ABJICHH- 
€M 3aTPYJHEHUA PocTa KpHCTaJ- 
NOB OjlaroqapaA xXemocopouHH. 18 
VYi3pecTHOo, YTO C U3MeHe- 
HHeEM KPUCTasJIMYeCKOH MOJH- 
(ukaluH WpoucxoAuT u3mene- 


x5 47 
HHe pHa CBOMCTB BeLIeCTBA. 
B cBxa3uc 93THM MpeycTaBss- r 
JO HHTepec CpaBHHTb 93JIEKTPO- xe ugi > aes 


XHMUYeCKOe NOBeeHHE a- 
G-PbOs. lax sroro xa raankux Pie. 1 Kryeus nepenanngmcna, Fu faa Ee 
SJIEKTPONTax H3 PbOs TeTparo- 3 —a-PbO. us 8 NHsSO4 + 5% CoSO, 
HaJIbHOH WH pOMOMYeCKOH MOJH- 

(buKAallui Ob U3MePeHbI CKO- 

poctH aHogquoro oOpasopaHua PbO2z us PbSOa u xkaToxHorO BOCCTaHOB- 
neuua PbO2. V3amepesue ckopocTH 9THX peakI\HH MpOH3BOAHIOCb UyTeM 
CHATHA KPHBbIX MepenanpsaxenuaA B 8 N H2SOs. [na usmepenua nepenanps- 
KEHNA 2ICKTPO vacTHYHO paspAxKacs, T. e. yacTb PbO2 mepeBosnach B 
PbSO,. Kpussie, u300parkaiomme 3aBHCuMocTh ©—lgi WIA AByxX pasHbIX MOH- 
bukaunii PbO2z, mpexcranensi Ha puc. | ***. Anoqupie KpuBble, CHATHIC ObICTPO 
HU TIP MaJIbIX IWJIOTHOCTAX TOKA, a TAKE KATOMHbIC KPUBEIC, HAYT NapavIebHO 
Apyr Apyry co cmemennem Ha 30—40 ms. Tox oOmena Ha o6enx MOAH(pHKaluAx 
NOUTH OJMHAkOB. XO KpHBbIX OMNpeeMAeTCA OTKJIOHEHHAMM BCJMUMHbI KOH- 


* B mpucytcrsuu B pactsope CoSO, u3MeHeHHe KpHcTasM4eckou MOAMpUuKalun UM alcop6- 
mau H2SO4 pu HempepbiBHO aHoAHOH MoApH3saluu MOoryT ObITb OODACHEHHI PeKPHCTAIIU3a- 
UHeH, MporeKalolleli mo cXeme B-PbO2>PbSOs->a-PbOz. I pomece StoT yckopsetca B MpHcyT- 
eTpuud CoSO.s 43-3a CHM2KeHHA MepenalpAxKeHuA KUCMOpOMa HU, CIELOBATebHO, pHOMKeHHA 
MOTeHUHaa SeKTpoma K paBHoBecHoMy. BosMoxKHO TakxKe, UTO TaBHylO powlb HIpaeT Mpe- 
uMyllecTBeHHoe BoccTaHoBuJeHHe 3-PbOz, Mpoucxossilee 3a cueT BEIeCHUA KUCTOpoOla. 

=* Tlornomenue HeSO1 Hemb3a oOpacuuTb TeM, uTO H2SOs oOpasyet c PbO2 crexuomeTpH- 


yeckoe CoeHHeHHe (*), TAK KaK IpH 9TOM KOJIMYECTBO normoueHHoli H2SO4 2omxKHO ObtI0 Obl 


ObITh Ha J[Ba MopAKa Sombie, YeM Ha OMIbITE. 
#** Boe kpuBble CHATHI Ha OJHOM H TOM Ke 3eKTpoe B MOpPAAKe HX HyMepaltul. 
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wentpamuu PbSOa y noBepxHOCTH S/IeKTpOJa OT BeIMYHHbI KOHILCHTPallun Ha— 
chllleHua. Omnako Ha a-PbO, B o6sacTu mioTHocTeli ToKa 10-6 —3-10~* a/em* 
epeHanpsaxKeHMe aHOAHOTO Mporecca MPH OMHOH H TOM 2Ke IWIOTHOCTH TOK@ 
pacTer BO BpeMeHH, NOBbIWAaACb, MpuMepHo, Ha 80 MB. Ilostomy CpaBHUTe/IbHO 
MeJJIeHHO (B TeveHHe 3—4 wac.) CHATAA KPUBaA MMEET AHOMAJIBHBIL BUA (PHC. 1,1) 
MW TIpH OOpaTHOM nopsAyKe usMepeHuA, OT OONbIIHX MJIOTHOCTeH TOKa K M@€Hb- 
IMM, Ha6wloqaerca rucTepesuc (nyHKTup, KpuBaa /6). Ilocne anoquou noma- 
pusaunu PbO B Tevenue 10—15 uac. B 8 N H2SOa + CoSOa, mpu KOTOpOH 
mpoucxozuT jecopOunst HeSO4 u 8-PbOz mpespamaetcs B a-PbOz, OKNCIeHHE 
PbSOa oKagbiBaeTca 3aMeQIeHHEIM HM KpHBaa Nepenanpsxenua (puc- 1,3) 
uleT MOUTH Tak Ke, KaK Ha a-PbOez, noJyseHHOM M3 HeHTpaJIbHOTO pacTBOpa- 

3aMeWIeHHOCTh mpouecca oKUCHeHUA PbSOa Ha a-PbOz B 8 N HeSOa, Be- 
POATHO, CBA8AHA C 3aTPYMHeEHHEM Mporecca s/eKTpoKpuctamiusanuu (°), KO- 


pHa): p 


470 - SER 


oa ; 40 | 6G ~~ MU. 


Puc. 2. Boccranopsenne PbO, (paspagHbie kpuBple). J — 25%, 
B-PbOs, 2—50% B-PbO2, 3 —75% B-PbO; 


TOpOe MOXKHO OObACHHTb acopOuneH H2SO.. V3pectuo, uro aHofHoe oKucse- 
Hue noHOB Pb?* B 8 N H2SOa npuBogut kK OOpasoBanuto B-PbOs. Ecau snexTpo- 
yom spasaetca PbOz Tol xe MOJMpuKaWNH, TO Mpolecc sIeKTPpOKpucTasu3a- 
IMM user JerKO, TaK KaK NpOMOJKaeTCA pocT uMeIoMeHCA KPHCTaIMYeCKOH 
pemerku (!°). B cnyyae xe smeKTpoja u3 4-PbOz, Ha KOTOpOM emle He ycnena 
ajcop6upopaTbca HeSO4, Ha aKkTHBHBIX TOUKAaX JIerKO OOpasyeTca ocasoK 
a-PbOs. Tlocrenentio YHCJIO AKTHBHbIX MeCT YMECHbIUaeTCH, BEPOATHO, H3-3a@ 
cneunpuyeckoh aycop6unH HeSO4 (KkoTopad mpovcxoquT MeVIeHHO), H3-3a 
yero mocTeneHHO lpekpamlaeTca Bplesenue a-PbOs. Iloce storo, yxe mpH 
NOBBILICHHOM MepeHallpsXKeCHUH, MOXET OOPASOBHIBATbCA TOMbKO B-PbOs. B atom 
Clyuae MOBbINMeHHE NepeHalpAxKeHHA OOYCOBICHO HE TOJbKO OOpas0BaHHeM: 
ocay{Ka Ha MOBEPXHOCTH, KOTOPaA ABJIS€TCA UY2KePOAHOK NO OTHOIMEHUIO K O6pa- 
3yroulelica PbOz, HO u ajcopOuueli Ha STO MOBepXHOCTH CepHOH KUCJOTHI- 
Tlostomy ckopocTb mpomecca moce noswyueHHA NepBHIX Nopuui ocayka He 
YBeIHUMBAeTCA, KaK S9TOTO CWleOBaNO Obl OxKUJaTb. [lo-BuxuMomy, MOcTHurHyTOe 
NOBbILeHHE NOTeHWMaJla CNOCOOCTBYeT BeCbMa OOJILIIOH cnemuduyeckol ajicop- 
6uuH HeSO4, KoTOpad saTpyAHAeT pocT OOpa3yromluxca sapospmielt PbOs, w 
Mpowece MposomKaeT HATH C 3aMeMJICHHOM CKOpOCTbIO. 

Cyia mo kpuBbim Ja, u 2a (puc. 1) mp RanHom noTeHunase BOCCTaHOBeHHe 
a-PbOz ufer c HeCpaBHeEHHO MeHbIUeli CKopocTHIO, uem B-PbOs. B coorsercTrBun 
C 9THM, IPH pa3spxAe aekTpofa, cocTosmjero u3 cMecu OGeuxX MOLMuKaLnH 
PbOs, Ha paspaqHOH KPHBOK NOTeHWMasI — BPeMA NOABJAIOTCA Be 3aepxKKH,. 
Pa3sIHUAalOWNeCA MO BeIMYNHE NOTeHIMala, MPpHOMMSHTeIbHO, Ha 30 MB (puc. 2). 
McxofHbiM MaTepHaJIOM JIT NOJIYYeHHA TaKMX SeKTPONOB cyxKUIAa a-PbOs, 
ocaxkfleHHad U3 HeliTpatbHoro pacrBopa Pb(NOs)2, nau us 0,01 N HeSOa. 
UactuuHbim BoccTanopsenuem PbOz c nocmexyiomuM OKHCeHHeM O6pas0BaB- 
merocah PbSOs B 8 N HeSOa coorsercrByromaa yactb 4-PbOz npespatianacb 
B B-PbOs. uuna nepBot niomalku onpefenserca KOJMUeCTBOM 6-PbOse. B eny- 
uae KPHBHIX J, 2 Hd Ha puc. 2 vacTHUHbI npexBapuTenbuB paspay a-PbOz 
COCTAaBJIAJI COOTBETCTBEHHO 25, 50 u 75% emxocrTu. 
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AHaJIOrMuHoe ABJIeHHe HaOwOalocb B ONbITax Proun u Karau (+). OqHako 
ABTOPbI CKJIOHHbI ObWIM OObACHHTh €fO KaK Pa3JIMYMeM NMOTeHILMaIOB paspsaa 
a-PbOz u B-PbOs, Tak u aBaeHuamu naccnBalun. Bap6ank (°) mpuuted K BLI- 
BOWy O 3aMeIeCHHOCTH paspaya a-PbOz Ha OCHOBaHHM TOrO 9KCMepHMeHTAaIb- 
HOrO (akTa, 4TO B MpOyKTax KOPpO3HH CBUHUAa, NOKpITOrO cMecbIO 4-PbO2 
uj8-PbO2, napagy c PbSOs o6napy2xusBaetca a-PbOs. 

Takum o6pa30M, NpoBezeHHoe ncceqOBaHHe MO3BOuIAeT CUHTaTb, UTO TIpH- 
4HHOH 3aMeqeHuA mpomecca PbOz — PbSOu,a Takxe o6pa30Banua B-copMbI 
ABIACTCH XUMHUeCKaH afcopOunA CepHOH KuCOTHI Ha NoBepxuocTu PbOs. 
Buuaune agcopOunn H2SO. Ha cKopocrs Apyroro aHostuoro mpouecca Ha PbO2 
(Bpienenue Kucnopola) Obivio yxe ycraHoBmeHO pauee (*). 

B 3akmiouenue CuleyeT OTMETHTb, YTO JabHelimee H3y"eHHe ycCOBU BO3- 
HHUKHOBeCHHA Pa3JIMUHbIX MOJMDHKALNH ABYOKMCH CBHHILa HW UX CBOLCTB Mpey- 
CTaBJAeT IpakTHYecKHH HuTepec. Tak, Ha MpuMepe OCaAKOB JBYOKHCH CBUHIWAa Ha 
BOJIOTE MbI HaOOJaIH 3HaUHTeJIbHYIO PaSHHIy B MeXaHuyeCKOM MpoyHOcTH 
Mex/ly ocayKamu 4-PbOz u $-PbOz. Kpome Toro, usBecTHO, 4TO TBEpAOCTb Y 
PbO: u3 8 N H2SO. menbure, vem y PbO2 u3 0,1 N HeSOz (14). CaeqosatesmbHO 
BO3MOXHO, YTO TAK Ha3bIBAeCMOe «ONOJI3AHHe>» AKTHBHOL MaCCbI MOJOXKUTEb- 
HOTO 9JIEKTPOJla & CBHHILOBOM AKKYMYJIATOPe CBA3AHO C MOHH2KCHHEM IIpOUHOCTH 
3a cyueT MpeBpaweHuaA o-PbOz B 8-PbOz B_ mpomecce muKMpoBanna (*). 


VuctutyT) 9ekTpoxumun Tocrynuao 
AxkajleMuu Hayk CCCP 10 VI 1958 
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Tloxaangp Akangemuu wayk CCCP 
1958. Tom 122, Ne 6 


bH3BHYECKAST XHMHF 
Cc. M. KOFAPKO, B. WH. CKOBEJIKHH u A. H. KA3AKOB 


B3AUMOJIEMCTBHE YIAPHbIX BOJIH C ®POHTOM IIJIAMEHH 


(IT pedcmaeneno axademuxom B. H. Kondpameecoim 21 VI 1958) 


PaccmaTpuBaeTca 3afaua 06 yCHJieHHM yapHbIxX BOJIH MPH HX B3anMoOjeH- 
CTBHM C (POHTOM TWiaMeHH 3a CUCT H3MCHEHHA MpOlecca HOPMaJIbHOrO TOpeHus#e 
B yapHOuw BOJIHe. 

IlycTb p,-aBleHue, p -MIOTHOCTb, 7;-TemMMepaTypa, Cj-CKOPOCTb 3BYyKa, 
U;-CKOPOCTb Ta3a OTHOCHTeCJIbHO HEMOABH2KHOKM CHCTeMbI KOOPAMHAT. 

Ilo roprouemy rasy c NapamMerpaMyH pp, Po, 7) H Uy pacmpocTpanserca co 
CKOPOCTHIO Ao OTHOCHTEJIbHO YaCTHI, Fa3a (PONT MWIaMeHH, KOTOPbIN NepeBOUMT 
ropiouHl ra3 B COCTOAHHe C NapameTpamu pi, p1, 71 u ui. Hapcrpeyy pouty 

, 


Po — Po 


MIaMeHH (HJM BCE 3a HUM) HAeT yqapHasd BOJIHA aMMIuTyLbI Apy = ; 
i") 


oOpa3yroulan 3a Co6oM cocTOAHUe rasa Cc NapamMeTpaMu Por Por yh W u,, 


IIpegnouioxuM, 4TO WWIMHa YapHOH BOVJIHbI JOCTaTOUHO BesIMKa NO CpaBHe- 
HHIO C 30HOH peakIHH (BpeMA HaxO*KeHHA 30HbI peak B yapHOH BomHE 
6ouIbLIe BPpeMeHH peakUnH). Takawd yapHasd BOJIHa B3aHMOeHCTBYyeT C (PPOHTOM 
TWIaMeHH CJI€LYIOULHM OO6pa3om. 

1. Ha ponte niaMenu, Kak Ha rpaHulle pasyesia JByX cpe, yiapHaad Bona 
nepecrpansBaetcaA. BosHukaloT NpesIOMIeHHaA HM OTPaxKeHHaA BOJHI (1). Koap- 
(PUIMeEHT MpPeIOMIeCHHA ONpeseiseTcA U3 YCJIOBHA Nepexoa yapHOH BOMHbI 
M3 Cpey[bl C NapaMeTpaMH Pp, Py, 7) B Cpedy Cc NapaMeTpaMH Pj, P;, 7, un O6- 
patHo (°). MpouT miaMeHu Mp 3TOM MpHOIW2KCHHO MOXKHO pacCMaTPUBaTb 
KaK KOHTAKTHbIH Ppa3pbIB. 

JA cia6bix yapHblx BOJIH, pacnpocTpaHsAIOMIMXCA U3 XOJOAHOTO raza B 


e 4 2 
ropsxunH, KOSPPHUNeEHT MpesOMIeHHA € = -——————; JIA BOJIH, pacmpo- 
1+ VTy/T, 


og tena 
CTPaHSIOMIMXCH B OOpaTHOM HallpaBsleHHHu, ¢, =——_. . 
ii ed Ba od es 

2. Tipu mpoxoxenun yepes (PpOHT WiaMeHH yapHas BOJHa CxKMMAeT ras 
B 30He peaKIHH H MOBbINAeT B HEH TemmepaTypy rasa yo 7* > 71. Pocr tem- 
nepaTypbl B 30He peaKUMH BeleT K YBEJIMYCHHIO CKOPOCTH PeaKILHH, TO, B CBOIO 
ouepeyb, BbISbIBAeT YBeJIMYCHHE CKOPOCTH pacmpocTpaHeHHA TWIaMeHH. 

Takoe yBeMYeHHe CKOPOCTH pacmpocTpaHeHuA MIaMeHH MpOHCXO_NT Jo- 
cTaTOUHO ObICTpO (3a BpeMA NOpsAAKa Bpemenu peakuun). Ilostomy yKa3annbiit 
MIpOWecc MOXKHO PaCCMaTPHBaTb KaK HEKOTOPYIO BCMbIMKY B MOTOKe rasa 3a 
(PPOHTOM YlapHOH BOVJIHI, IPHBOAAULYIO K OOP '30BaHuIO JBYX JONOJHUTEIIbHbIX 
(yCHIMBaIOluMx) YLapHbIX BOJIH, PaCIpOCTpaHAIONLUXCA B MpPOTHBONMOOXHDIX 
HalpaBJIGeHHAX OT (PpOHTa WIaMeHH. 

@MpouT yapHOH BOJHbI JBYXKeTCA C JO3BYKOBO! CKOPOCTbIO OTHOCHTE/bHO 
BO3MYINCHHOTO. rasa UH, CJIENOBATeIbHO, J1000e€ BO3MYICHHe B MOTOKe 3a yap- 
HbIM (pPPOHTOM CMOCOOHO JOrHaTb STOT PPOHT uM NepecTpouTh ero. 

YBeMYeHHE CKOPOCTH paCNpOCcTpaHeHHA MIaMeHH MPpONCXOANT He MPHOBeH- 
HO mocwle MpHxoda yapHOH BOJIHbI, a CNyCTA HeKOTOpoOe BpeMA peakcallnn 


BPEMA, B TCYCHHE KOTOPOrO MrHOBeEHHO M3MeCHEHHbIe yLapHoit BomHoli yClOBUt 
IPOTCKAHHA PCaKUWH HE BHISbIBAIOT CYUIECTBCHHbIX H3MCHCHUIi udpy3HouHbIx 


I TeMIOBbIX NOTOKOB H3 3OHbI peakiMn). Bpema peslaKcalun ofHOrO nopayKa 
; BpeMeHeM peakunu (°). 


Ha puc. | cxematuyeckn u306paKexo 
(CMJICHHE YapHOW BOHEI pu mpoxox- 
(CeHHH Yepes CpOHT Mameun. 

Cocrosuua J u 2 o6pasyiorca mpu 
IPCIOMICHHU WM OTPaxKeHHU yapHoti Bos- 
ibl Ha (ppouTe mwiamenu; 1’ u 2’— ycunu- 
salOllue YapHble BOJIHBI; 0 uw 3 — HaUasb- Puc. 1 
10€ COCTOAHHeE CHCTeMEI. 


IlombsyxAcb COOTHOWeHHAMM Ha yyapHoM pouTe, MOxXHO BCe Be/IHUHHDI B O6- 
U 
lactax J’ wu 2’ Bipasnte (*) coorserctsenno uepes M, u Mz, rye M, = oe 
1 


Ug2 
aM, = ee Vor WH Upg — CKOPOCTb Ta3a OTHOCHTEJIbHO MOBepXHOCTeH paspbiBa 
MII; C, u C, ompeyeneubl uepes cKopocTs 3ByKa B ropioueM ra3e Co. 
Pisak Pots Paweker 
Bprpaxkaa Ap, = aitak Ap, = ater u. uu, uepes M, u Mz, u nox- 
TaBJIAA UX B ypaBHeHHA 
et acca 
ide ee? (vy — 1) Qr* 
GT a (1) 
1 
MpaBeIMBbIe Ha (:PpoHTe IwIaMeHH, Nosyuaem M, = M, = M uypasuenne orno- 
cuTeJIbHO M: 
Mo +, AMP + a, M4 — a,.AM? — a,M? + 


+aM+a=0, (2) 


B KOTOPOM BCe KOaqpHIHeHTI BbIParKeHbI ye- 
pe3 HauaJIbHble MapaMerTppl: 


ee: 5 en 
scat? ae ape 
Hoes cs) 
4 — uw? — 3y4- y __ A* — do + 2u-4A0 
a (eS he? ane aera 
De ee, weer 
mei deem SII ace mw Tes 


Jlua pacuera HOBO CcKOpocTH pacmpoctpa- 
HeHHA TvlaMeHH 2” BocnOJIb8yeMcA TeopHeli 
SembyoBsuya (°): 


nae! (a Bey aT ey 
ze = c : CXD Sanaa ]— ae (3) 
Puc. 2 ee / Fig ere 1S ( ce 


Te Nese Sue . : 
2 _ fr Pot 1 Po fF  omyyeHo 43 afua6atbl Toro 
eC OTHOMIEHHE p= apieee ave 


imo (7, —TemMepatypa ropenua, E — SHepri aKTHBAILMH, R—ra30pana MocTo- 


iHHaa, Q—TemsioTa cropanns). - : ; 

Vis (2) u (3) culenyer, YTO aMMINTY2a YCHMBAIONeCH YHaPpHOH BOVIHDI 3aBU 
AT OT AMIVINTYIbI HAUAIbHOH yLapHOH BOJHbI Apy, a TAKE OT eae 
BOLCTB Topioyeli CMeCH (CKOPOCTh peak, TEMIOTBOPHAA CMOCOOHOCTH TOM 


[uBa, 9Heprua aKTHBalMH HM Ip.). 
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Ha puc. 2 npuBeen rpacbuk 3aBHCMMOCTH aMIVIMTY [bl yCHIMBaIOWMeH ya] 
HOM BOJIHbI OT BEJIMUHHbI C2KATHA B 3OHE PeaKIHH WIA JBYX CKOpocTeH pacmpr 
CTpaHeHuA MiaMeHu (A, = | M/ceK u Ay = 5 M/cek). 

O6ujee ycuslenne ylapHO BOMHbI ONpeyemseTcA Mpomeccom pedakcalun (° 
KOTOPbIi B JaHHOH CTaTbe He paCCMaTPHBaeTCA, HU KOHCYHbIM H3MCHCHHEM HO} 
MaJIbHOH CKOPOCTH pacnpocTpaHeHHA WiaMeHH B YapHOH BOJIHe Nocme peal 
caluH. Jia claOblxX BOJIH TIaBHOe 3HAYeHHe HMECT PeaKCaNMOHHOe YCHJIeHHE 


MucTuTyT XHMMueCKOH PusHkH Iloctynnato 
Akajlemuu HayK CCCP 11 VI 1958 


HWMTHPOBAHHAS JIMTEPATYPA 


1H. E. Kounu, Coop. cou., 1—2, U3y. AH CCCP, 1949. 27 T.M.Bam3eauxko 
Bu 4, COopH. Teop. rugponuy., Ne 4 (1949); Ne 9 (1952). ?C. M. KorapxKo 
B. HW. CkoO6enak uu, TAH,120, Ne 6 (1958). * P. Kypaut, K. OpuApuxE 
Pet ok aan TeveHve H yQapHble Bosubl, WI, 1950. ° A.B. 3eabdosuy, KOX, 14 
B. . 
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Jloxksagn Akayemun nayx CCCP 
1958. Tom 122, N 6 


PH3SHTECKAH XHMHA 
B. Tl. CMHJITA uw 4aeH-Koppecnonzent AH CCCP B. B. EPATHH 


POJIb MOBEPXHOCTHbIX CBOHCTB NOJIYMPOBOXHHKA 
B ABJIEHHAX AJTE3SHH 


B padotax ('~*) paccmorpeHa sueKTpocraTuyecKkand cocTaBAIOULaA CHIBI 
Wre3sHH Ha KOHTAKTe MeTaJJI — uoeKTpuK (1,7) wu noswynpoBoqHHK — Me- 
aut (*). Hasmune Ha rpaHulle TBepALIX Te 3HAYHTeIDHEIX IICKTPHYeCKUX 
IOJIEH MPH OMPeeIeHHbIX YCJIOBHAX MOXKET MPHBOAMTb K MpakTHYeCKH CyIULe- 
TBCHHBIM 3HAYCHHAM CHVJIbI CIEMICHHA MexKLY TBEPAbIMH TelaMu NOpsyKa He- 
-KOJIbKHX KHJIOrpaMMOB Ha KBalpaTHbIli CaHTHMeTp.OfHaKO B STHX pacueTax 
i@ YUHTHIBAJIOCh HaJIMYHe MOBEPXHOCTHbIX COCTOAHUM B NOynpoBoyuuKe. Mex- 
ly TEM HX yueT NpescTaBsiseTcA KpaliHe MHTep2cHbIM. Jlerko BUuseTb, UTO WIA 
Oro, UTOOHI BJICKTPOCTATHYeCKaA COCTABIAIOWLAA CHJIbI are3sHuu JocTurasa 3Ha- 
1eHHM NOPALKa JeCATKOB KHJIOPpaMMOB Ha KBapaTHbIli CAHTHMETDP, COOTBETCTBYIO- 
IHX are3HOHHOH MpOY4HOCTH MPOMBILWICHHbIX K1€eB, HEOOXOANMO, UTOObI 3Ha- 
{HHA BJIEKTPHYeCKOrFO NOJIA Ha PpaHHlle MeTaJlJI — NOJYNpOBOAHHK ocTnrasHu 
1€CKOJIbKHX MHJWIMOHOB BOJIbT Ha CaHTHMeTPp — CJlyuali MaJIOBepOATHbIA JIA 
KOHTaKTa MeTAJIJI — OJLYMpOBOAHHK Oe€3 MOBepXHOCTHbIX COCTOAHHH. 

C Apyro cropoubl, Mp KOHTAaKTe JBYX MeTaJJIOB Ha rpaHHlle BOSHUKAIOT 
AMCHHO TaKHe NIOJIA, B YeM JerkKO yOeAUTbCA 43 MpocTHIx pacueros. IIpu pa3- 
NeICHHU JBYX pa3HOPOHbIX MeTAaJJIOB 3JIEKTpOCTaTHYeCcKad CJlarawulad CH 
ATe3HH MOKET He IIPOABHTbCA, TAK KaK BBHY OObIIOM MpPOBORMMOCTH 3apA bl 
STEKAIOT C YXKE PaseJICHHbIX YUaCTKOB Ha Te, KOTOPHIe elle HAXOMATCA B KOH- 
rakTe (OJHOBpeMeHHbIH OTPbIB TO BCeH MJIOCKOCTH KOHTAKTa, e€CTeECTBEHHO, 
4uKorjla He ocymecTBIAeTCcA). Ecuin Obl, OMHAKO, MPOBOAMMOCTh OblJIa HHYTOKHO 
Mala WH MOMOOHOH peKOMOHHAalMH 3apaAOB HE MpOwCxXOMIO, TO HMesaCb Obl 
3CCbMa 3HAaUHTeIbHad aflre3HvA OMHOrO MeTaJwlIa K ApyromMy. (SameruM, 4uTO 
JEKOMOMHALLMA 3apAXOB ABOHHOTO COA OJlarosapA TYHHeAbHOMY 9ppeKTy, 
<OTA H YMeHbIUIaeT CHJIY are3HH, HO pOJlb C€ 3HAYHTEIbHO MeHee CYILeCTBeHHA, 
1€M POJIb PEKOMOHHALLMH BBULY 3HAYMTEIbHOM MpOBOLMMOCTH pa3jeJIAeMBIX TEI.) 
3 cBxA3H C BbIMeCKa3aHHbIM CleyeT OAKUMAaTb, YTO MOJYNPOBOAHHK C OOJIbLIMM 
JHCJIOM IIOBEPXHOCTHBIX COCTOAHHH ABJIACTCA BeECbMa OJlarOapHbIM OObEKTOM 
WIA MOJYYCHHA 3HAUHTEIbHOH ares, TaK KaK, C OAHOM CTOPOHBI, IPOHCXOANT 
(MeTaJIJIH3alHA» MOBepXHOCTH MOJyMpOBOAHHKa (Ha MOBepXHOCTH Co3sqaeTCHA 
oesepByap JIA 9SJIEKTpHYeCKHX 3apAMOB), a C pyro crToponpr Oobu0e 
{MCJIO 9KCIEPHMeHTAJIbHbIX (PakTOB (*) yKa3bIBaeT, YTO MOBEPXHOCTHAA MpPOBO- 
JMMOCTb MOJIyMpOBOAHHKOB BeCbMa Maia. He3aBHcHMO OT H3J10%KeHHBIX COOOpa- 
KeEHHM MpesCTaBAAeTCA HEOOXOJHMBIM YYeCTb MOBEPXHOCTHbI€ COCTOAHMA, YTO- 
SbI IPHOAH3HTb TEOPeTHYECK IO CXEMY K PeasbHbIM OObEKTAM. 

Kak H3BeCTHO, MOBEpXHOCTHbIe COCTOAHHA MOPYT BO3HHKATb KaK B Pe3YJIb- 
sate OOppiBa nepHogquyeckoit crpyKTypbI (noBepxHocTuble 30HbI V1. E. Tamma), 
"aK WB pe3yJIbTaTe MIPMCYTCTBHA Ha MOBEPXHOCTH OOJIbINOrO YMCA MpPHMeCHBIX 
J€HTPOB. 

_ B paccmatpuBaemoli HuxKe CXeMe MbI YUTEM MOBEPXHOCTHbIC YPOBHH BTOPOro 
‘yma, mpuyem OyeM CunTaTb, UTO MMeIOTCA ABA THIa MOBEPXHOCTHBIX COCTOA- 
iii — OHOpbI M akllenTopbl. Ora cxeMa MO CyllecTBY COBMaaeT CO CXeMOH 
Sapauna u Bperrsna (4), mpedioxweHHol La OObACHCHMA BHINPAMIAIOWINX 
spoiicrs repManua. Ucnoab3syemad MOedb OOalaeT TEM MPpeHMYLLeECTBOM, TO 
[aeT BO3MOXKHOCTh XOPOMIO KaCCHPHILMPOBaTh KaYeCTBCHHbIC 3AKOHOMEPHOCTH, 
{Mea B TO 2Ke BpeMA BecbMa OOuM XapakTep. Tak 2Ke Kak H B (?, 3), paccmar- 
JUBAeTCA MOJYMpOBOAHUK C HOCHTeAMM OJHOFO THMA. 
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| 
TIpexye vem nepelitu K pellieHHlO 3aauH, OTMCTHM elle OMMH aClleKT npoG 
jleMbI TOBepXHOCTHEIX COCTOAHMH B afresHu, MpecTaBJl AOU oom HHTepec 
C MHKpoOcKONMYeCKOH TOUKM 3peHUA SIeEKTPOCTaTHYeCKaA TeEOPHA afresun NOx 
Ha PpacCMaTPpMBaTb JOHOPHO-aKIeNTOPHY!O CBASb MeAKAY NOBep XHOCTAMHU | 
TakTa. J[OBOJIbHO OUeBHAHO, YTO H3yYeHHe NepepacipeseeHUA MOTHOCTH Sue 
TpOHHOTO Ta3a MIpH KOHTakTe TBeEPAbIX Te COBEPILeHHO aHasIOrHuHO 3afay) 
oMpeleeHHA QJICEKTPOHHOM IVIOTHOCTH B KakOH-M60 TeTepONOMAPHOH MOUIE 
Kysle, C TOH BeCbMa CYIeCTBCHHOM PpasHullen 
uTO B CuIyuae TBEPAbIX TeJI Mbl MO%KEM BOC 
TIOJIb3OBaTbCA MeTOMaMH CTaTHCTHKH HX IIpo 
BeCTH (PeHOMEHOJIOrMyeCcKoe OMMCaHHe ABE 
Hus, Tora Kak OMpeleeHHe 3/ICKTPOHHO} 
MWIOTHOCTH +B MOJIeKysle TpeOyeT TPYHBIz 
KBaHTOBOMeXaHWyecKux pacueTos. Yuet M0 
BePXHOCTHBIX COCTOAHHH HHYerO He H3MeCHAC’ 
B MeTOMMKe pacueTa, HW TAKHM OOpa3oM MbI HMe! 
€M BO3MOX%KHOCTb (MeHOMeHOJIOrMYeCKH pa 
CMOTPpeTb OHOPHO-akIlelTOpHy!O XHMHYEC 
Puc. 4 KYIO CBA3b MW yuecTb BIMAHHe (PyHKUMOHAIID! 
HbIX JIOHOPHDIX WIM AKILEMTOPHbIX rpynn 
BHOCHMbIX Ha MOBePXHOCTb. . | 
CrovT, MoxKaslyl, OTMeTHTb, uTO MOAOOHAA CBA3b B Culyyae CKJIeMBaHH 
TBepAbIX TeJI BbISbIBaeT OCOObIM HUHTepec BBHAY abHOeHcTByroulero xapa 
Tepa CHI (Moule 3apsxKeHHOH MJIOCKOCTH MOCTOAHHO), YTO IIPHBOLNT, vena 


K OOJIbUteHi MpOUHOCTH COeMHHEHUA NO OTHOWeHHIO K yapHbIM Harpy3kaM, K 
TOpble lalOT MaJIble MOJIOCTH, 3aXJIOMbIBaIONMeCA Moce CHATHA Harpy3ki, + 
BO-BTOPbIX, K poOcTy paOoTbl orpbiBa 
MpOMopWMOHaIbHO KBaflpaTy 4McJa enu- 
HMYHbIX JOHOPHO-aKIenTOpHbIX CBAs. 

loctaHoBKa uM pemeuue Se 
3af_aun. PaccmatpuBaetcs mosy- 5 
NPOBOAHHK C HOCHTeAMH OHOTO THA 
(WIA OMpeesleHHOCTH B  laibHeltuem Nz] 
paccMaTpHBaeTCA 9JIEKTPOHHBIM mMosy- 
MpOBOJHHK). PacnooxeHve MOBepXHO- 
CTHbIX ypOBHeH BHHO Ha puc. | (rT. e. 
MbI lipesMoularaeM, uTO Ha MoBepxHocTH 
WMeeTCA BCero Ba THMa ypoBHell, mpH- 
YeM AKIeNTOPHble YPOBHH paciooxKeubl 
Hal, a JOHOpHble NO ypopHem Wepmn). Cxema puc. | coorBetcTByeT cilyyale 
Kora NOBEPXHOCTh 3apAxKeHa OTPUMATeIbHO. Sflecb t: — ypoBeHb Wepmu, AN 
u Ng — akllelTropHble M JOHOpHble ypOBHH Ha NMoBepxHoctTu, eo! — BewMuunA: 
M3rv0a 30H y CBOOOMHOM NoBepXHOCTH NoOJyMpoBosunka. B cmyuae KONTAKT. 
NOJLYMpOBOMHHKa C MeTAaJIJIOM Yepes MaJIbI 3a30p d-30HHaA CXeMa Meer BUD 
NoKka3aHHbitt Ha puc. 2. Secb NoKa3aH cmyyai, Kora paOora BbIXOJla MeTaJ 
Oosbille paSoTHh! BLIXOa NOJYMPOBOAHUKa M HallpsAXKeHHOCTH MOJIA MMeIOT OHH) 
TOT Ke 3HAK C OO€HX CTOPOH NMoBepXHOCTH NoOJyNpoBOAHUKa. SHak sapsf 
MOBepXHOCTH, BooOule TroBops, He ompefenen. Ha puc. 2 Es u Epy o3Hauato 
QeKTPHYECKHE NOMA B 3as0pe HM BHYTPH NosyNpoBosnuKka. 

Bo3MoxeH HM Apyroi cilyua. Cryuai, u300paxKeHHblli Ha puc. 3, uATepece 
TEM, 4TO SJIEKTPHYECKOe NOe HMeeT Pa3JIMUHbI 3HAaK C OOeHX CTOPOH MoBepx 
HOCTH Moulynpoposunka. Ham yyoOno Oyyer pas6uTb Bce ciyyaH KONTAKT 
NOJyMpOBOJHHKa C MeTaJJIOM Ha Be rpynmpi: 1) s1ekTpHueckoe Move uMeeT OD 
HO HamlpaBuleHHe MO O6e CTOPOHbI NOBepXHOCTH NosyNpoBosHUKa u 2) 9NeKTPP 
yeckoe Movie HMeeT pasHble HalpaBJIeHuA NO OO€ CTOPOHLI MOBepXHOCTH MOY 
MpOBOJHHKa. 

Aaa AalbHeHWero aHasv3a yOOHO BBecTH BeMUMHYy Vz» PaBHYy!O KOHTAKT 
HOH pa3HOCTH MOTeHUMaIOB MexKy JaHHbIM MeTaJJIOM M NOJYMPpOBOAHHKOM 
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POISSON 
KSSSSOSS SESH . 
Seeeees SSS 

PISO 


Monynpotocuuk 


Puc. 2 


TOK HCCTBEHHBIM JaHHOMY, HO Oe3 MOBepXHOCTHBIX cocTosHult. 

70 0 

eV. = Ou — Pane (1) 
Siecb € — 3apsy, smeKTpoua, m— paOota BbIXOfa Metauina, po _— padota BBI- 


XOJla MOJYNpOBoHHKAa Oe3 MOBepXHOCTHBIX cocTosHHii. JIerKo BUJIeETh, YTO B Cuy- 
uae, H300paxKeHHOM Ha puc. 2, Mbl uMeem 


eVi. = edE; +e. (2) ¥ 
B culyuae, coorBetcrBytollem puc. 3, f 
|eVi| =|— edEs + eg]. (3) 


Mol OyjeM cuuTaTb, uTO 30Ha MpoBo- 
JMMOCTH NOJIYMpOBOAHHKAa — pacmovlowKena 
JasekO OT ypoBHA Wepmu, H Tora WA 
paccMaTPpHBaeMOl MojlesIH ypaBHeHne ITy- 
accOHa, KaK H3BeCTHO, HMeeT BU 


@Poldx*=?sho, o=eo/kT, (4) 
% — OOpaTHad yeOaepcKan JVIMHa. 


Ha nopepxHocTu nmovlynpoBoguuka, rpa- 
HHYAaleH C MeTaJIJIOM, HMeeM Pues 3; 
E,— cE py = 4x0, (5) te 
rye s — 3apx]| MOBepXHOCTH MOJyMpOBOAHHKA (MOJIOXKHTEJIbHBIM CUHMTAeTCH Halpas- 
leHHe H3 MOJIYMpOBOJHHKa B BakyyM). Touky B rilyOuHe NMOsyMpoBosunKa, rye 
dp [dx = 0, Bbl6vpaeM 3a HayaslO OTCYeTA MOTeHI[MaJIbHOM 9HeEprHH o == 0. 

H3 dopmyupi (5) BuyHO, YTO B Cuyuae plc. 2 NOBepXHOCTb 3apsxKeHa MOVIO- 
KUTeJIbHO IpHh E,>>eEgu WH OTpHuaTembHO TIpH E;<CcEpy. B caryuae puc. 3 
IOBEPXHOCTb BCerfa 3apsaKeHA OTPHUATebHO (HOO BCera MOMOXKUTEbHO, eCJIH 
MeTaJIJI HMe€T OTPHILaTeJIbHbIN 3apay). Sapa, NOBePXHOCTH paBeH 


oi—= (Pa— Na), (6) 


‘Ye Pa — HCO CBOOOAHHIX JOHOPHBIX IeHTPOB Ha TOBEPXHOCTH, fg — YHCJIO 
3AHATHIX AKILCMTOPHbIX IeHTPOB Ha MoBepxHocTH. Kak H3BeCTHO, 


NonynpobodHun 


Na n RR: Sa lee ee. (7) 
Pa {+exp[(—ep—E,) AT]? “?~ Texp[(E, +ee—v)/ kT] | 


snecb E, u Eq — 3Hepruv aKIelTOPHbIX H JOHOPHbIXx YpoBHeH, COOTBETCTBEHHO: 
3a Hauayio OTCUeTa SHeEprHH BbIOpaHa BeplIHHA HOPMAJIbHOH 3OHbI B rvlyOHHe 
IOJIYMpOBOAHUKa (3a CJIOeEM IIpocTpaHcTBeHHOrO _3apsja). CoorsetcrBenHo Ng 
t Nq— NCHA AKIeNTOPHEIX H JOHOPHBIX YPOBHEH Ha MOBEPXHOCTH. 
PaccmorpuM Tenepb cJly¥ali, KOra MOBepXHOCTb MOsYMpOBOAHHKa i ae: 
TBHe KOHTAKTa C MeTAaJIJIOM Oblla He 3apaxeHa. B stom culyyae pl,= nl u 
f= 0 (uugexc f o3sHa¥aeT, TO paccMaTpHBaeTcA CBOOOAHaH MOBepxHOCcTs). 
V3 (7) wmMeem Ha CBOOO,HOH MOBepXHOCTH 
Ng # N g 2 
1+ exp [(u—Ey)/kT| 1+ exp [(4 — Eq)/ AT] 


= (8) 


Corsacio (8) C ecTb YHCIO HOHM30BaHHbIX Ie€HTpOB Toro HIM HMHOrO THITAa 
a CBOOOJHOM MOBepXHOCTH NOJIyNpoBOAHUKa. TTocae 2 KaK MOJIYMpOBOHHK 
pHBe[eH B KOHTaKT C MeTaJIJIOM Yepes MaJIbIH 3a30p (3a30p Feet a 
TOOcTBa H OOWIHOCTH paccMoTpeHual), 3OHHaA CXeMa HMeceT BHA, u306parKeHHbI 
a puc. 2. B nauiem culyuae Vi. copnayaet c Vz — KOHTaKTHOM Bare Pe MeMAY 
eTAJIOM HW MOJIYMpOBOAHHKOM C nS rach (B oOuleM cyly- 

° cBagaHb! coorHolenvem Vz, =V,—o!). . 
eee i ae aHayiu3, OyjeM CYHTATb, 4TO Kak JO, Tak 4 Waniistont 
AKTA PaCCTOSHHe JOHOPHbIX MH AKI[ENTOPHbIX YPOBHEH JO YPoBiA p : 


ompiue BesnunHEr kT. Torya (8) u (7) MpHHHMarioT Bu . 
le 105: 


u— Eas E,—u 
Naexp(— ape) = Noexp(— = (9) 
Da = CeeslkT, Ng = Ceeslkt, (10) 


V3 (5) umeem eg 
eE; — cE yy = 4ne? (pa — Na) = 20e?C sh ¢. (11) 
Tlone y BHYTpeHHel CTOpOHbI MOBepXHOCTH MOJIYMpOBOAHHKa NOJyyaeM HH- 
Terpupy ypaBHerue (4) npn ycnosun 9 =0 mpu dp/dx = 0. Torga 


Ca 5 12 
oF = a_e = ee sh. (12) 
V3 (11) w (12) umeem | 
eE, = 2xkTesh 1/99 + 2ne?C sh 9; (13) 

u3 (2) wu (14) 
Ve = 2a(—* sh £4Cxeshg) +9. (14) 


Halijem nose B 3a3sope, CuHTaH, 4TO | 
d= 5:10% cm, x= 104 cw, kT =4,16-10-* apr (300° K), 2 = 10. (15) 


Benuunupt V, u C Bappupyrres. Pesyiprarbl uucienHoro pemtenua (13) u (14) 
mpefcraBseHb! B Ta6a. | (rouHocTb BElunceHHH 5%; £ B B/CM). 

Ta6a. 1 noka3biBaeT, 4TO Mose B 3a30pe ObIcTpo BospactaeT c C YHCJIOM IeH- 
TPOB, HOHH30BaHHbIX JO KOHTakTa. Ecsu CuHTaTb, YTO YHCIO MOBepXHOCTHBIX 
ypoBHeli cocrapaser 10!°—10!°, BplOpaHHble 3HaYeHHA COOTBETCTBYIOT HOHH3A- 

wu ot 1077-107 yo 107°—10-* of 
Ta6muna 1 oOulero 4MCJa IIpPHMeCHBIX WeHTPOB, T. €. 
BIOJHe peaIbHOMy CJlyyalo. 


Vk j ¢=10% | c=107 | Cc=10% Jlauubie Ta6a. | moKa3biBatoT, TO 
a Me ete Ha KOHTaKTe BO3HHKAIOT MOJIA, KOTOPbIe 
03 2'7.108 | 4°7 408 | 5°75.108 oOecneunBalor cHuly allre3suu NOpALKa 
0.5 6/3-10° | 8.4 -103 | 1-107 JIeCATKOB KHJIOrpaMMOB Ha KBalpaTHbll) 


CaHTMMeTp. Onpeleiad cusly alre3uu Mu 
cbopmyne F = E?/8x, nomyuaem aaa J7= 
=107? B/em F = 40 kI/cm?. Moxkuo BueTb Take, YTO YeM OO/IbUIe UNCIO HOHE: 
3O0BaHHbIX WeHTpoB Ha CBOOOHOH NOBep XHOCTH NOJTYMpOBOAHUKa, TEM Goules 
HHTCHCHBHO 39KpPaHHpytoilee JleucTBHe MOBepXHOCTH UH TeM 6oulee 3HaAUHTeIbHas 
yaCTb KOHTAKTHOM pa3HOCTH HWaaeT B 3a30pe. 
B faHHou padoTe TObKO HaMeYeHbI OCHOBHbIC MOMEHTHI aHaslH3a MpoOJIeMbl 
HO y2Ke pa3oOpaHHble IIpHMepbl NOKa3bIBalOT, TO IPH HAMM OOMbUIOTO UNCAE 
NOBEPXHOCTHBIX COCTOAHUH Ha [panne MeTaJJI — NOJYNpOBOAHUK peaJibHe 
BO3HHKHOBCHHE 9JJIEKTPHYeCKUX momen, oOecneuHBarloulux CYULeCTBeHHYtO al 
re3Hto. IToT pe3yJIbTaT, BIIpOueM, NpeAcTaBIAeTCH JOBOJIbHO OUeBHJHbIM, eCJl# 
BCIIOMHUTb, UTO NPpH KOHTAKTe ABYX MeTaJlJIOB Ha rpaHHlle BOSHHKALOT NOJIA TO 
pxAnKa 10° B/cM, a IlOBEPXHOCTHbIe COCTOAHHA «MCTAaJIIIM3YIOT» MOBepXHOCT! 
NOJYApOBOMHHKa B TOM CMBbICJIe, YTO Ha MOBepXHOCTH HMeeTCA pesepByap TMs 
SEKTPHYCCKHUX 3apHAOB. 
Iloctynuso 
16 VII 1958 
UWHTHPOBAHHAA JIMTEPATYPA 
1B. B. Meparun, H. A. Kpotosa, Agresua, U3. AH CCCP, 1949; JIAH, 61) 
849 (1948); Yen. dus. Hayk, 36, 387 (1948); B.V. Der jaguin, Res., 8, Ne 2, 70 (195d) 
JI. 11. Mopo3sosBpa, H. A. KpotTosa, Koan. *KypH., 20, 59 (1958); JAH, 115, 747 
rOleby\e = SS. M, Sei nner, R.L.Savage, J. E. Rutzler, J. Appl. Phys) am 
Ne 1, 438 (1953); S. M.S kinner, J. Appl. Phys., 26, Ne 5, 498 (1955). 3B. B.Caunc 
MHpcKHH, B.IIl.CmMuara, KT® (g neyatu); Bb. B. LMeparun, B. I. Cmud 
ca, JJAH, 121, Ne 5 (1958). 7 B.D Dat To iy i A p Qu u, ITlopepxHocrupl 


cBoHcTBa repmaH1a, IIpo6nembl (u3uKH MowynpoBsoxunkos, WI, 1957; J. Bardeer 
Phys. Rev., 71, 10, 717 (1947). 
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Jlokaaymp AKkagemun Hayk CCCP 
1958. Tom 122, Ne 6 


PH3SHYECKAA XHMHA 


tO. Al. UBETKOB, H. H. BYBHOB, M. A. MAK YJIbCKUH, 
10. C. JIASYPKHH u usexn-Koppecnonjent AH CCCP B. B. BOEBOACKHM 


MCCJIENOBAHHE CIEKTPOB 9. I. P. HEKOTOPbIX MOJIMMEPOB, 
OBJIYYEHHbIX TIPH 77° K 


JW BbIACHeEHHA HEKOTOPHIX BOMPOcoB, CBASAHHBbIX CO CTPpOeHHeM HM XHMH- 
4YeCKHM MOBeJeHHeM OpraHH4ecKHX paMKaJOB B TBepJoli dase u Lia u3yyenuA 
MeXaHH3Ma XMMMYeCCKHX MpeBpallleHHH, BOSHHKAIOUIMX B TBePAbIX Oprannue- 
CKUX TelaxX MOA JeHcTBHeM NpOHHKalollero H3yYeHHA, OblwIO MpelnpuHHATO 
UccleloBaHve, MPH MOMOMIM MeTOfla 9ICKTPOHHOFO NapaMarHHTHOrO pesoHaHca 
(9. I. p.), CBOOOMHBIX paluKas0B, OOpasylollMxca MpH OOyueHNH psAjla NomH- 
MepOB HM MaTepHasioB Ha MX OCHOBe pu 77° K. B sureparype umeiorca yKa3anua 
Ha MpoBefeHHe OMbITOB TaKOrO pOjla B pxAe Madopatopul (1, 7), OMHaKO CKOWIbKO- 
HHOY [Ib MOJIHbIX CHCTEMATHYCCKUX HCCIeELOBAaHUi C COMOCTAaBJIEHHEM Mex Ly CO6oTi 
CHEKTPOB 9. Il. p. pasJIMUHbIX OOJYYEHHDIX BELLECTB He OMYOMKOBAHO. 

Hamu ObWvin HCCeMOBaHbl NOMMITHeH, NOJMBUHHAXJOpHA, TedsoH (No- 

JMTeTpaTropsTHieH), MOJMAMMeTHJICHIOKCaH, NOMMM306yTHIeH, NoJMMeTHJI- 
MeTaKpHJaT, MOJMCTHPOJ, NOMOYTHJIMeTakpHlaT, HaTYpadJbHbI KayyyK. Ilocae 
o6yyeHua mpu 77°K B aAyepHom peaktope (*) (Bpema”A O6JIlyYeHHA COCTaBJIAO 
oKxoo 1,5 uaca, fo3a 40 mrpa*) unMHApHueckue OOpasubl (d = 5 mM, Ll = 
=15 MM) MepeHocuiuch Oe3 pasMOpaxKUBaHHA B CielHabHbIn cocyfA J[biwapa, 
MOMeLIeCHHBIH B WHJIMHApHuecKHH pesonatop (THN Hy, Q~5000) cnextpo- 
MeTpa C BbICOKOYACTOTHOH MarHHTHOM MOyJiauMel. CurHall 9. 1. p. pern- 
CTpHpoBasicA B Bue NepBoH mponsBosHOH. IIpupewenHble HHKe WMPHHbI JIU- 
HHH U3MepAJINCb Mexly IKCTPeMaJIbHbIMM TOUKAMH MepBOH MpOH3BOLHOH MpH 
MOMOMM AepHoro aTunka. 
- Bo pcex H3y4eHHBIX BelllecTBaX Hp XpaHeHHH OOpasiop pH 77°K Ges pas- 
MOPaxKUBaHHA HaGsiOfaicA BeCbMa HHTCHCHBHBIM CHrHaJl 9. I. p. C g-cpakTo- 
pom 6mu3kum k 2,0036. IIpu yKasaHHbIxX BbILIe yCNOBHAX OOyYeHHA CyM- 
MapHble KOHIeHTpallMH payMKasoB cocTaBalM or ~10" cm? (quis moum- 
cTuposa) fo ~ 107° cm? (aqua nomneTHieHa). I]pH MomHocTH kKsIMCTpoHa 
~50—100 mar B OoJIbINIMHCTBe ClyuaeB HaGOMaOCb HaCbillleHHe CHTHAaa 9. I. p. 
[Ipu pasmMopaxnBaHun OOpasiia 0 KOMHaTHOH TeMMlepaTypbl BO BCeX CyYanx 
HaOsOJaiocb H3MeHeHHe CHrHasia. B HeKOTOpbIX OOpasillax CHIHaJl Np pasMo- 
PaxKUBAHHN UCueZa MOMHOCTHIO (MOMMMBOOyTHIeH, MOAMAMMeTHJICHIOKCAH, 
HaTypaJIbHbIi Kayuwyk) B Clyuae Ke NMOIMSTHeHAa, Te*pOHA, NOMMBUHHIXOPH- 
la, NOJMMMeTHIMeTakpHlaTa HM NONHOyTHJIMeTakpHwlaTa XapakTep CHTHaJa HM ero 
CBePpXTOHKad cTpyKTypa pe3Ko H3MeHsIMCb. IIpH MOBTOpHOM 3aMopa2KuBaHHH 
OOpasloB MOMMeTaKpHslaTa M MOMMSTHIeHa CHTHaJI OCTAeTCA TAKMM Ke, KaK 
H IIpH KOMHATHOMi TemMnepaType, B TedOHe We MpH MOBTOPHbIX 3aMOpaxKuBa- 
HUAX HU PaSMOPaxKNBaHUAX MPOHCXOLAT BUOMHE BOCIIPOH3BOAMMble OOpaTuMble 
H3MeCHeHHA ClekTpa (cM. HHx«Ke). 

ConocraByieHHe BCeX MOJIYYeCHHBIX JAHHbIX WOKAa3bIBaeT, UTO XapakTep CMeKT- 
pOB, MOsyYaeMbIX Ip UCceLOBAHHM HepasMOpOXeHHLIX OOpaslOB, MOET ObITb 
BIOMHe YLOBJETBOPHTebHO OObACHEH, CCIM MpeANOMO*KUTb, YTO NpeobNajaro- 
IMM IlepBHUHBIM XHMMYeCCKHM aKTOM MIP OOJYYCHHU ABMIAeTCA PaspbIB OAHOH 
u3 C — H-cpa3eli B OCHOBHOM Wenouke WIM, CCIM TaKOBble OTCYTCTBYIOT (Kak 


* Tlo moumMoTHJIeHy- 


HallpuMep, B MOJHCHIOKCaHe), paspbip C — H-cpa3u B GoKoBow wenu. IIpampix 
yKa3aHHi Ha TO, ITO NepBHYHbIM HeOOpaTHMbIM XHMMYeCKHM CJIeCTBHeM OOJLY- 
Y€HHA ABJIACTCA Pa3PbIB OCHOBHOH WenNv, Mbl He OOHapyXKHJIN. 

C TOUKH 3peHHA COMOcTaBJeHHA C pe3yJIbTaTaMH, MOJYYeHHbIMH IIpu OO y- 
YeHHH 3aMOPOXKEHHbIX HeEpa3BeTBJICHHbIX MPeeMbHbIX YIIeBOAOPONOB HU WHKJIO- 
rekcaHa (4), HavOO/bIIMH HHTepec NpelcTaBsaer ucceloBaHue OOsly4yeHHOrO 
MowmaTHeHa. CnekTp 9. I. p. MowMaTHeHa, cHATHIM mpu 77° K (pue. la), 
COCTOHT H3 WleCTH KOMMOHEHT C pacilelwieHvemM Mexiy HuMu 26-+3 apcT. CneKTp 
oOmyueHHoro mpu 77°K wukmoreKkcaHa TakxKe COCTOMT M3 ILeCTH KOMMOHEHT. 

CnekTp WeTaHa, CHATHI B TaKUX 2Ke 
YCJIOBHAX, TAK2Ke UMeeT YeTHOe UHC- 
JO -KoMnOHeHT. Uernplid XapakTep 
cneKTpa BO BCeX 3TUX ClyuaAX MOXK- 
HO CBA3aTb C OOpa30BaHveM paJu-' 
Kala: 


CHS CH aera (1), 


IleppuuHblt = pasppiB 9 C —C-cBa3n 
WJIM BTOPHUHBIM paspbIB WelouKH B 
jo apem. (1) c o6pasopaHuem ~ CH = CH, 
IIpHBesIH Obl K NOABJICHHIO pawuKasla: 
700 som aap oem. : 
~CH2 — CHp, (2) 
Puc. 1. CnekTpbt 9. 1. p. OOW1y YEHHBIX TOJIH- 
aTusiena (77° Kk) (a), NomustTueHa (300° K) (6) B CHeKTpe KOTOpOTO JOJI2KHO OBL 
H NOMMBHHMAXMOpuna (77° K) (6) Obl HaOwmr0saTbcA HeyeTHOe UHCJIO 
KOMMOH€HTOB, Kak 9TO HW HMeeT MeCcTO 
B TeX CJIYUaHX, KOPa B MepBHYHOM akTe paspbiBaeTca C — H-cBa3b B MeTHJIb@' 
HOH rpyrme mpefeibHoro yrueBoxopoya (*). 

IIpu pasMopaxKuBaHHH oOpasila NommeTusieHa, OOmyyeHHOrTO pu 77°K, We 
KOMHATHOH TeMMepaTypbl, IpOHCXOAMT, KaK YKEe YKAa3bIBaJIOCb BBIUe, Pe3KOE 
M3MeHeHHe ClleKTpa (puc. 16). OH cocTouT Tellepb M3 HeYeTHOTO UMCa KOMNO- 
HeHT C IIpHMepHO ByBOe MeHbUIMM pacifenmeHHem (14-1 spcr). IIpu xpa- 
HeHHH OOpa3sila Mp KOMHAaTHOM TeMMepaType HHTeCHCMBHOCTb CieKTpa Mocte-} 
MleHHO YMeHbllaeTCA, HW OH UCue8aeT TIpaKTHYeCKH MOJIHOCTbIO B TeYeHHe ofHore| 
yaca. M3menenne cnekTpa Mpu pasMopaxkHBaHHH YKa3bIBaeT Ha TO, YTO MPH MOBI) 
IeHHM TeMNepaTypbl CBOOOLHbIM paluKas (1) mperepleBaeT KaKHe-TO CYyLeCTBeH: ' 
Hble NpeBpameHuxA. HanOosee NpocTbiM OOBACHeCHHEM STHX H3MCHEHHH CIeKTpa 
MOTVIO Obl ObITh NpeMomO*KeHHe O MpoTeKaHHN Np KOMHATHOH TeMnepatype pe 
aK: 


Chis ae Chie Chg oe lla te Cro ee Cg OH CF CE err aen 


IIporus Takoro OObACHeHHA, KaK CMMHCTBCHHOTO, MO2XKHO, OAHaKO, MpuBectH} 
HeCKOJIbKO. BOSpaxKeHH. B KayecTBe HaWOo/lee OUEBUHbIX MOMKHO yKa3aTb Hal 
CIMIIKOM OOIbluoe 3HAICHHe 9HEpruu pa3spbiBa C — C-cBxA3eH B aJIKMJIbHbIX pa- 
WMKalax (27 KKan/MoJb (°)) MH HEMOHATHOe YMeHbIleHHe BeIMUMHbI CBEpXTOH- 
KOrO paciemienHa oT 26 Wo 14 spcr. BBusy asTOrO MbI MOMbITaHCb ccopMysu- 
POBaTb ellie OHO BO3MOXKHOe OCODACHEHME NOMYYHHHIX JaHHbIX. CormacHo | 
rumorese NepBHuHO OOpa3sytoulMiica paluKan (1) NpH pa3sMopaxuBaHHu B3a-| 
MMOJeMCTBYeT C COCeHeH MOeKyJOH NomMaTHIeHa, OOpasyaA BOMOPOAHHIM Mo-| 
CTHK Mey JBYMA COceHHMH IlenouKaMH: 


~ CH;—CH:—CH2~ ~ CH, —CH —CH.~~ | 


| e (3)| 
~~ CHg—CH—CH2~ -~ CH, — cH CH: ~ 


IIpu 3TOM yMeHbIteHne BeJIHYHHbI CBEPXTOHKOTO paciensenus IIDHME€pHO BIBOE 
MOKeT ObITb NOHATO, CCIM MNPHHATb, YTO CNHHOBAA MIOTHOCTb Hecllape€HHOTO 
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IEKTPOHA paclipejeleHa MpHOJM3HTebHO PaBHOMepHO Mexky aToMamu C, 
IOMCNCHHBIMU 3Be3OUKOM, a Y MOCTHKOBOFO BOLOpoa Ou3Ka K Hys0..[]pu 3TOM 
B pacilenieHHH OyJeT yuacTBOBaTb YeTHOe YNCO MpOTOHOB UM UNCIIO KOMMO- 
HeHT Oyler HeYeTHbIM, UTO HM HaOsOMaeTcCA Ha oMnbite. Cuctema (3) He ABsAeTCA 
YCTOMNMBOH, HM BTeveHHe YacCa NpH KOMHATHOH TemMepatype mponcxosNT 
IpAMAaA «CIUMBKa» [ByX COCeHHX MOJIeKyJI 3a CYeT yJaeHuA CpaBHHTebHO 
c1a60 CBASAHHOFO MOCTHKOBOrO aToma BOMopona. IIpeanaraemaa runoresa HY2K- 
WaeTCA, KOHEYHO, B IPAMOM S3KCIepHMeHTaJIbHOM MOMTBeEpKeHHH. 
ConocraBuM Tellepb pesyJbTaThl, Mos yueHHbie HAMM. MpH W3YYeHHH NOIMSTH- 
leHa, C AAHHBIMM MO MOJMBUHMAXIOpuay. Kak BuAHO H3 cHeKTpa (puc. 1 8), 
B 9TOM C/lyuae HaOMOJalOTCA Be JIMHHH C MpHMepHo OAMHAaKOBLIM g-cbaKTOpoOM, 
O€3 KaKOH-sIMO0 CBEPXTOHKOMi CTpyKTYpbI, C LIMpHHaMH, paBHbIMU COOTBeTCTBeH- 
HO 79-2 u 44-42 sper. Paccmorpum BosMoxHble NyTH OOpa30BaHUA CBOOOL- 
HOrO pafuKaJia C COXpaHeHHeM OCHOBHOK WenouKH. J]Ba 43 HUX COOTBETCTBYI1 
paspbipy cBpa3su C — H: 
~ CHCl — CH — CHC! ~~ (4) 
uv 
Ohler OCl2=CHy as, (5) 
B o00ux sTUX pasuKaslax CBOGOLHAaA BaJIeHTHOCTbh HaXOJUTCA B HeMocpelcTBeH- 
HOH Ou30cTH oT aTomos Cl. IIpu BsauMmojelicrBun cBoOoAHOrO cnMHa C Apamu 
H u Cl (J = */2) Moker BOSHUKHYTb OUeHb OOsbUIOe UNCIO HepaspelIeHHEIX 
KOMIOHEHT CBePpXTOHKOM CTPyKTYpbl, OOYCJOBIMBAaIOUIAX GOO/bIUIyIO WMpHHy 
HaO/0JaeMbIX JIMHMK 9. 1. p. OOpasoBaHHe ycTotiunBoro pasuKaua IyTeM pa3- 
ppipa C — Cl-cpa3u: 
~ CH, — CH — CH; ~ (6) 
ABJIACTCA, MO-BAAMMOMY, MaJIOBepOATHBIM, NOCKObKY aTomy Cl ropasqo TpyI- 
Hee OTOHTH Ha 3HayHTeIbHOe paccToAHHe, vem atomy H. Kpome Toro, ecu Obl 
payuKkan (6), KoTOpbIii Mo CBOeMy CTPOeHHIO O“eHb ONM30K K pauKaly MouM- 
aTuieHa (1), MpHcyTcTBOBaJl B UuccIeqyeMoH cucTeMe B 3aMeTHbIX KOHILeHTpa- 
UHAX, TO B Ppe3YJIbTHPYIOULeM CMeKTpe MO2KHAa Oblia Obl MPOABUTbCA COOTBeT- 
CTBYIOUaA CBEPpXTOHKadA CTpyKTypa, KOTOpad HaslO*wKUNaAcb Obl Ha JIMHHH AByX 
OCTAJIbHbIX pauKasloB. B JaHHoM culyyae, OHakO, HaOsOJaemMblii cMeKTp He 
MCK04aeT BO3MOXKHOCTH OOPas0BaHHA pasuKaslOB 3a cueT pa3pbiBa C — C- 
CBA3H B TylaBHOH Wenn. | 
BecbMa MHTepeCHbIMH MpeACTAaBAIOTCA Pe3YJbTATbI, MOYYeCHHbIe MpH UC- 
cjleloBaHHu Tedsiona. IIpexme Bcero HEOOXOJHMO OTMETHTb, YTO eCIH pH OO- 
JIYYeHHH Mp KOMHAaTHOM TemNepatype TedIOH BCeAcTBHe JecTpykKuuH (°) pes- 
KO H3Me€HAeT CBO MexaHiyeckue CBOMCTBa yxKe Mpu 403ax, MeHbmuuXx | Mrpad, 
Mpeppalllaicb B XKeCTKHM, Kpaline XpyMKHH MaTepvay, TO pH OOy4YeHHH MpH 
77°K.. uw =MocmelyrouleM pa3sMopaxKuBaHHH TaKOrTO pola HW3MeHeHHH He 
MpovcxofuT axe mpu fosax ~ 40 mrpay. Paccmorpenwe clekrpa 3. TM. p. 
MIpMBOAMT K cefyiouluM BbIBOLaM. IlepBoHauabHbI CieKTp, A3MepeHHbIit 
mpu 77°K (pac. 2a), mpelcraBideT coOoll HaslomwKeHHe HeECHMMeTpHYHON Jn- 
Huu (a) WIMpHHOH oKomo 50 apcrT. Ha Apyryio o4eHb WaupoKyio sMHut. IIpu 
pa3MopaxKuBaHHu JO KOMHaTHOM TeMMepaTypbl B BaKyyMe HIM B aTMocdepe a30- 
Ta (puc. 26) MHHA @ MepexoQUT B Oosee y3KyIO ACMMMCTPHUHY!O JIMHHIO a, 
WIMpOKaAd JIMHMA UCYesaeT M KpOMe TOrO HaOMOMaeTCA COXAHbIM CMeKTP, KOTO- 
pblii, KaK 93TO MOoKa3aHO Ha pHCyHKe, MpectaBiaer coOoli HamoxeHue [ByX 
KBUHTHMIeTOB C COOTHOUIeHHeM MHTeHcuBHOcTeH 1:4:6:4:1. Mosasnenne 
3Toro cleKTpa, MO-BHAMMOMy, OOycJIOBeHO OOpa3s0BaHveM pawKaua: 
~~ CFs —.CF — CF: ~: (7) 
Ilpu nopropHom saMopaxKuBaHHH JIMHUA @ BOCCTaHaB/MBaeTcA (puc. 2 6), a WM- 
pokaA JIMHUA He HaOmiofaetca. IIpH MHOroKpaTHOM pa3MOpa2KHBaHHH H 3aMoO- 
paxkuBanuu 6e3 ocryna Kucsoposa cneKTpbl 2 6u26 oOpaTuMo nepexofat Apyr 
B Ipyra. B npucyTcTBHA KMCAOposa Mp KOMHATHOH TeMMepaType COxKHbIM 
ciekTp pajuKaa (7) nocTemeHHO oclaOeRaeT, A HHTCHCHBHOCTb JIMHHH a pa- 
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cter (pvc. 2 2), cooTBeTCTBeHHO pacTeT H HHTCHCHBHOCTb JIMHHH & Npu 3aMmopal 
*%KHBaHMH. Hanuune acHMMeTpHuHOl JMHHM MpH OOyyeHUH TedoHa Has) 
jlasiocb HM paHee (”), OMHaKO, ApyrHe ocOOeHHOCTH CMeKTpa, HaCKOJIbKO HaN 
W3BeCTHO, He OTMeyasucb. Ham MmpefctaBulsercA, uTO HaOsiOfaeman KapTHHé: 
MOXeT ObITb OObACHEHAa CleLyrouluM OOpasom. IIpu o6syuyennu mpu 7. °K B Ted) 
JoHeE O6pa3yloTCA pauKaJbl THNa (7) HM aTO4 
MbI F, oOycJIOB/IMBalOlve MOABEHHe LWIMpo- 
KOH pa3MbITOH JIMHHM B ClleKTpe 2 a. BBuly 
HaJIMUHA B Tec*OHE HEOOIbUIO‘O KOJIMUCCTBE 
KHCJOpOa B PaCTBOPeHHOM Buse U3 palny 
Kalla (7) OOpa3yeTcA HeEKOTOPOe KOJIHUeCTBG 
palukalloB WepeKHCHOrO THIa, KOTOpbIe 
o6yclOBIMBaIOT TosBeHHe JHHUH a. Ip 
pa3MopaxKHBaHHH aTOMbl (propa HOO peKoM- 
ee OMHUPYyIOT, HOO pa3spbiBartoT C— C-casisu, 
Wi spem. MIpHBOMA K 4YacTHYHOH ecrpyKuun (7), ‘i 
| 100 shem. cnekTp paMKaJlop (7) NposBAeIcA Cc OOuIb+ 
2 me uerkocTbio. B npHcyTcTBHH KHCcTOpora 
| MpOWCXOLUT Auddy3suA ero k pasuKanam (7) 
WM MpeppallleHHe UX B MepeKHCHble, OUCH 
i ycTouuBble palukKalbl. BeneqcrBue 9Toro 
; HM TIpOHCXOMHT POCT HHTCHCHBHOCTH JIMHUM & 
a Vi3menennve (opMbl JIMHHK o& TIpu ae 
BaHHH MOKeT ObITb OOBACHEHO, eCJIH Mpek 
——4 Bol NOJOKUTb, urQ upu 77°K nepekucHasa rpyn4 
U0 spe. Wspem. na C — O — O 3amopoxena, a Mpv KOMHAaT 
Pe buscando Cen Oe HOH TeMlepatype HMeeT MeCTO CBOOOHO 
ro Tediona pu 77° K. a—zo pas- BpallkeHHe OTHOCHTeIbHO C — O-cBx3u. I]po 
MOpaxkKuBaHHA oOOpasia upu 77° K, BeJleHHbIe B 9TOM ITIpeANOJIOMeHHH PpacueTS 
© — oOpasel pasMopoxKeH B BakyyMe€ yOKa3ayIM, ¥TO yrou’ COO B nepekncHoM pa- 
(300° K), ¢ — o6pas3en 6 3amopoxKeH B 
pakyyme (77° K), 2 o6pasen pasmo- AuKadle paccMaTpHBaemoro THMa cocTaBs Ae! 
po2KeH Ha poszyxe (300° K) Cio reine CO 
B npelowKeHHOH CxeMe OTCYTCTBYeT 06b~ 
ACHCHHE MPHUHH, OOYCOBIMBAaIOIHxX Hcues- 
HOBeHHe CleKTpa pafuKala (7) npH 3aMopaxuBanuu. V3 oOpatTumoctTn 9tore 
ABJICHHA ACHO, OLHAKO, YTO CaM paHKaJI pH 3TOM He HCyesaeT. 

TakuM o6pa30M, lIpu oO yueHHu Teiona IipH HH3KHX TeMMepatypax MOx- 
HO MOJYYHTh BMOMHE YIOBMETBOPHTeIbHbIM MO CBOHM M€XaHHYecKUM CBOMCTBaM 
MaTepHasl, cofepxxKamnit Oombutioe (~ 0,1%) KomMueCTBO CBOOOJHEIX pajuKa- 
JOB, (PTOP-aJIKWJIbHBIX HIM MepeKMCHBIX. 

OueHb HHTepecHO OTMeTHTb, KpOMe TOFO, YTO JHHHH NOLOWLeHHA THMa a 
HaOofaored pH OOsyyeHHH Apyrux OpraHMyecKkHX COeMMHeEHHH B NMpucyrT- 
CTBHH Bostyxa (7). JIMHuM Takoro THNa HaO/IOMaIMCb HAMM TaKKe B M@JIKOLMC- 
MepCHOM MOMSTHIeHe, OOJTYYeCHHOM B IIpHCyTCTBHH Bo3sLyxa. Ilpeyzctapssetcs 
BECbMa Be€POATHBIM, UTO NOABJeHHe B pesyJibTaTe OOJYYeHHA MHHUM Takoro 
BHJla MOXKET CY2KUTb IIPAMbIM YKa3aHHeM Ha OOPasoBaHHe MepeKHCHbIX paluKa- 
JIOB. 


MuctutyT xuMuyeckoli Pu3sHKU Iloctynuso 
Akajlemuu Hayk CCCP 24 VII 1958 


UWMTHPOBAHHAA JIHTEPATYPA 


LE. E. Schneider, Disc. Parad. Soc.;- 197158 (1955): 0. Ue bers ie! d G@armm 
239, 240.(1954)... ? W..B. And, H. Shields, W..Go.+.d-y,,J..Chem..Phys., 23), 172m 
(1955). 3 COopx. PeaktopoctpoeHve mu Teopux peaktopos, J]oKmalbl coBeTcKoli Jemeralnn 
Ha )KeHesckol Kondepentnu, May. AH CCCP, 1955, crp. 91. TS ls Ul ep) Hake eee 
By6uos uap., JAH, 120, 346 (1958). °B.B. Boesoackui, Tp. Knesck. cope. 10 
MpoOl. MexaHu3Ma opraHHy. peakuuli, Kues, 1953, crp. 58. §& J. W. Ryan, Mod. Plast., 
31, 51 (1953). 7G. McCormick, W. Gordy, Bull. Am. Phys. Soc., 1, 200 (1956) 
H. N. Rexroad, W. Gordy, Bull. Am. Phys. Soc., 1, 200 (1956). 
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FEOXHMH# 


P. B. TEHC, T. C. PPOMOBA u C, H. KOUETKOBA 
W3O0TONHbIN COCTAB NPHPOJHbIX ®OCHATOB 


(Tpedcmaeaeno axademuxkom A. II. Bunoepadoeeim 3 VI 1958) 


OJHHM U3 HanOoulee CylecTBeHHEIX MpHMeHeHH H3OTONHOTO aHasu3a K pe- 
WWeHHIO TEOXMMHYCCKHX 3aau ABJIAeCTCA MeTO H3OTOMHOH MasleoTepMomMeTpHu 
(*-*). On ocHoBaH Ha 3aBMCHMOCTH pacripeseneHHA TA2KEMOTO H380TONAa KUCJO- 
pojla MexK]y KHCJIOPOJOM BOJbI H MHHepasia OT TeMNepaTypbl, T. €. Ha HaJIMUHH 
M30TONHOTO OOMeHAa MexKly STHMH JBYMA KOMMOHeHTaMH. Muposoli oxean mpes- 
cTaBidceT COOOK OoNbUIOM pesepByap KHCMOpOsa, MOUTH He MeHSIOMMi cBOero 
M30TONHOTO cocTaBa B TeyeHHe FeoslorMyuecKoro BpeMeHH. IlosTOMy BO MHOTHX 
ClyuaiX MOXKHO NPHHHMAaTb H3OTOMHbIM COCTaB OKeaHHYeCKOH BOI NOCTOAH- 
HbIM HM paBHbIM HEKOTOPOMy CpeHeMy 3HayeHHIO. OHAKO 3TO YCIOBHE NOCTOAH- 
CTBa BOMHOFO chona He BCerfa MU He Bese BHINOMHAeTCA. BeweqcTBHe STOO BO3- 
MOXKHOCTH H3OTOMHOH NaseOTepMOMeETPHU OFpaHHUYMBaloTCH HeOCTaTKOM CBe- 
WeHHH O XapakTepe MW MpHunHax KONeOaHHM M3OTOMHOFO cocTaBa OKeaHHYeCKHX 
Bo. B HacTosllee BpeMA paspaOaTHIBaeTCA TOMbKO KapOOHaTHaA NaseoTepMo- 
MeTPpHA, TAK KaK KapOoOHaTbI LOcTaTOUHO ObIcTpO OOMEHHBAIOT B PacTBOpe CBO 
KHCIOpol c Bofol. Ec Obl yaocb COHapyXUTb KakOH-HOO MexaHu3M pe- 
aKUMH, KOTOPHI cnocoOcTBoBaJl Obl COMeHY KHCOpOa elle OAHOTO MUHepawia 
C KHCJIOpOAOM BOJbI, TO MbI NOJYUHIIH Obl JBa ypaBHEHHA C JBYMA HeM3BeCTHBI- 
MH: TeMMepaTypOH OCaxKJeCHHA H H3OTOMHBIM COCTABOM KHCOpOa BOAHOH cpasbl. 
PemleHue 3THX yYpaBHeHHH OTHOCHTEIbHO TOTO M Apyroro HeM3BECTHOTO Jain 
Obl BOSMOXKHOCTL H3OE2XKATb HEOOXOMMMOCTH 3HAHHA H3OTOMHOLO CocTaBa KHCJIO- 
pola Bofbl. C 9TOM WebIO HaMH BeleTCA H38MepeHHe CKOpOocTH COMeHa KUCJIO- 
pola pa3MUHbIX COoeAMHeHHi C KHCNOpofomM Bofbl. Brio ycranHossexo (*), 
YTO KHCOPON cysbiata OVeHb MeJWICHHO COMeHHBAeTCA C KHCJOPOAOM BOsbI — 
JIA YCTaHOBJIeHHA paBHOBecuA TpeOyloTca coTHH ser. Ilostomy cyvbdatpl 
He MOTYT CJIY2KUTb BTOPbIM MHHEpaJIOM-TepMOMETPOM. 

Hekoropble aBTOpbl CUMTAIOT BO3MOX%KHBIM paspabotaTb cbocdarHyto Temme- 
patypnyto ukavry (?, °). BMectec tem 1953 r. Bpofcxum u Cyiuma (°) 6bino jlo- 
Ka3aHO OTCYTCTBHe OOMeHa Yy OJHO-, JBY- H TPeX3aMelLeHHbIX docdaTow mpu 
100° B reuenne 145 uac. Hamu ucceqoBasicA OOMeH HEKOTOPHIX (ocdaTosw B pac- 
TBOpe B TeyeHHe Ooslee JWIHTEMbDHBIX NePpHOAOB BPeMeHM MPM pasJMUHbIX TeM- 
nepatypax (100° nu pple). 

Jia onpejenenua cKopoctu o6meHa cpocdaToB B BOMHBIX pacTBOpax OBI 
NpHroToBeH THxKebI ocpaT Kanua. Bposcku u Cyuma Hatin, uto doc- 
cbopHaa KucoTa OOMeHUBaeT CBOH KHCOPOA C KHCAOPOLOM BObl MH YTO MOdy- 
nepuo stToro OOMena papen 70 uac. Jia MpHroTOBeHNA TAKeIbIX PocdpatoB 
B HallMX OMbITax coccbopHasd KuCOTa OOMeHUBasIaCh C BOMON, OOorallleHHO 130- 
Toiom O18 g reyenne 230 uac. npu Temnepatype 100°. Takum o6pasom, MoxHO 
ObIIO CUUTATb, TO 3HAUMTeIbHaA YaCTb KuCcMOpoa chochopHok KuCcNOTH! C6O- 
PalleHa TAKeJbIM H3O0TOTIOM. Ts>KeJIbIe OJHO3aMeIeHHBI HM [IBY3aMeIeHHbIH 
occbaTbl MIpuroToBIAINCh TOUHOH HeliTpasMsaluen STO KUCIOTEI PacTBOPOM 
eKOrO KaJin*, JaIbHeHUIMM BbIMapHBaHWeM PacTBOPa HM BbICYWIMBaHHeM TlOJly- 
YeHHbIX COJIeH. 


* Komuuectso pactspopa KOH juin momyyenua o1HOsaMenlenHoro hochata oNpeslemssoch 
THTPOBAHMeM OTLeMbHOM MpoObl KUCJIOTbI C METHOPaHxKeM B KavecTBe MHAMKaTOpa, a AIA ABy3a- 
MellLeHHOrO — ¢ THMOJIPTasIeHHOM. 
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Konuentpauua O'8 ompellensiacb pacueTOM MH MpoBepsAsacb TEM Ke MeTO-- 
OM, KOTOPbIii Obl TIpHMeHeH JIA anamusa cybdatos (4, ’), T. e. BOCCTAHOBJIe-- 
HMleM yrviem 11pu Temmepatype 900° u mpespamenuem CO," CO B Bosly C HOpMa- 
JIM3OBaHHBIM BOJOPOJOM Ha HMKeseBOoM KaTaslM3aTope. VM30TOMHbIM aHaJH3) 
MpOu3BOMMICH, KaK HW B Apyrux clyyaax, B Macc-cleKTpomerpe Mo Metoyy Tpo-- 

cbumosa (°). Takum oOpa3om, , 
: Ta6auna 1 Obllo HaleHoO cosep Kanne: 
Oomex K,HPOq (yrsxKedennoro) c Bool (B pactBope) OM BK2HPO,, pasuoe0,30%,, 
tT. e. B 1+/, pa3a GOovibutee,, 
Bpema 


yeM B peuHOH Bose. Bpos- 
Temn., ; ; Bovks 7 
Yenopua onbita| “oc” Jo6Mena, K, wae“? * uac.  CKHKM u CyuMa He oOHapy-} 
th XKWIM OOMeHa y cpocdaTos:! 
° 

Bes 706aBKu 425 48 Her o6mena pH 100° B Teuenne 6 CyTOK.. 
» » 125 |. » » Tlo2sToMy Mbl NOBbICHJIH TeM-} 
+0,02N HCl) 125 | 93 » » llepatypy ombita. TsxKesibiit! 


cuataasd ey ee a ‘ : (poctbaT OOMeHuBaJICH C O6bIU- 


re 138: Lee TORS ANAT YOM HOM BOLO MPH TeMMeparyy) 
» » 139 | 456 popean 0.00017 | 4070 = pax 100, 125 u 139° B Teue-+ 
» » 139 | 720 0,00014f ~’ Hue HeCKOIbKUX CyTOK. IIpn) 
3TOM WIA By3aMelLeHHOroO| 
* KoncraHta paccuurana Mo qopmyle Aa peakuMH hocdbaTa KaJIHA HH B O/HOM!) 
nepporo nopaqKa: —In (L—2)=£t(?). cylydae He Obl HalileH OOMex: 
(cm. TaO6n. 1). | 
Mcxoa 43 9TOTO, MOXKHO yTBepxKaTb, YTO PocdaTbl OOMeHMBAIOT CBOH ae 
cOpo, C BOOM elle MefieHHee, 4eM CysIb*paTbl. CnaOoe nosKucseHve pu 125” 
TakoKe He MpHBelo K yBesM4eHHIO OOMeHa. | 
[loulyuntb H3MepHMble Wudpbl OOMeHa yJlaslocb TOJIbKO Ip OUeHb MVIMTeIb-: 
HOM (OT 3 Hejleib lO Mecatla) OOMeHe pH TemMnepatype 139° (1°). Bpruncsen- 
HbIM M3 CpeHero 3HaYeCHHA KOHCTAHTHI NOJyNepvod oOMeHa pu 2TOM Temmepa- 
Type coctaBsset 4070 uac., T.e. OKOJIO 


nowyrofa. 

TYereporeHHblii OOMeH C yrsleKHCJIO- Ta6auna 2 
TOH MCCJleqOBaJICA Ha IpHposHOM MaTe- = ——— 
puane. BbWIM B3ATbI Ba anaTHTa: H3 — tewn,, °C | (wecronon-|. K, aac? | Toye Nac. 
CJMOMAHCKOFO MecTopoxKeHua (y o3epa ACuHe) J 
Balika) 4u3 XuOun. Omen c yrmeKuc- ne ti | 
OTOH HCcNesOBaJICA NOTOMY, 4TO TIpH- 1100 aes 0°47 1,4 
poHad yruleKuciora, Bcera Haxolsa- 900.0 laCavonaeced eed. 68 
WlaicAd B PaBHOBeCHH C BOOM, MO2xKeT 900 » 0,35 a2 
TIpHOMMKaTb UZOTONHbIN COCTaB NpHpol- 900 » 0,28 
HbIX (PocaTOB K 3HaYeHHIO, PpaBHOBeC- 200 | XuOunpr eae ne 

? ? 


is iS 700. | CmtomsauKa 
_HOMY C Bolo. Cpequult JuamMerp 3epHa . : 


OOMeHMBalOMlerocaA allaTuTa paBHAeTCA | 
0,0045 MM. SepHa NpHOM3uTeIbHO OAHOTO pasMepa MOJyyasuch pu NomMouIM 
OTMY4MBaHHA, BeH4HHa HX PaCCUMTbIBaslacb MO BpeMeHM NMaleHua coriacH 
(bopmyjie Crokca H MpoBepslacb BecamH MurypoBcKoro, mpHyem o6a metosa 
ompeseleHHA pa3sMepa flaBaiH OM3Koe coBMafeHue. OOmeH mpousBopuuca 
mpu Temmepatypax 700, 900 u 1100°. KoucranTbt ckopocru uv noulynepvospl 06- 
MeHa IIpHBeyeHbI B TaON. 2, B KOTOPOM Kaxkoe 3HaveHHe KOHCTaHTbI MpeycraB- 
amet coOoH cpefHee u3 Tpex ompefetenuli. Ha puc. 1 npuBefenpl u30TepMbl 
3THX H3MepeHHH, a Ha pc. 2 — wsocTepa. OxcTpanosupyaA Januble B OOAacTH 
OObIYHBIX TeMMepatyp (20°), Momyyaem a nowynepvofa o6mMena 1,3-107 yac. 

CpaBHuBad NOynepHosbl OOMeHa cocdaToB c BOO HM yrmeKHcAOTOH, Halo 
3aMeTHTb, YTO OOMCH C yIVIeKHCNOTON Mer ele MejWieHHee, ueM OOMeH B pa- 
cTBope. 

Visoronublit cocTaB NpHposHEIx ocdaToB HuKOorya He ncceloBaca. 
Mbl Monbiraivcb BbILeIMTb KHCMOpOL coctaToB, Mob3yACb OMMCaHHBIM BBILIe 
meTooM. JAA aHausa OpluIM B3ATHI IpHposHble ataTuTel u cboccoputsl. Kucwo- 
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POA Tex HM ApyrHX OKa3aJica Jerue KUCHOpoa peyHoli Bomb. Xora KomnyectBO 
BOAbl, OOpasyroulelica 13 KHCMOpola ocdara KaxkAbIit pas coorBercTBoBaJo 
PaccCuHTaHHOMy JIA B3ATOH HaBecku cpocdara, MbI Mpelnonoxusu, uro OUeHD 
HeOOJIbIIMe KONMYeCTBA BOJbI, HaGosee o6oraneHHoli usoTonom O!8 MOrIu 
3aflepxKaTbcA B CMecH. Mcxoya u3 sToro, MbI NosHANH TeMilepatTypy onbira 110 


‘h 


100 40 


{ 
t S$ 
x b 
§ 30 od 
S 
YU 1 Se eee 
og LL EU rh 0 U0 
0/7 > 
Puc. 1. Hsorepmbt o6mMeHa mpupor- Puc. 2. M30crepa o6Mena 1 pupos- 
HbIX alaTHTOB C  YIVvI@KHCJIOTOH. HbIX allaTHTOp c yruleKHC/OTOH 


a — 1100°, 6 — 900°, 6 — 700° 


1050°, mpH 9TOM NpHuwWiocb MeHATb MaTepual TpyOKH uM MOOuKH — HanGovlee 
yCTOHYMBOH OKa3aslacb TpyOKa H3 HepKaBerollel cTasM M NOfOUKa u3 TOTO 2*Ke 
MaTepHasia. PasHuia pesyibtatoB npu 900 nu 1050° oKa3anacb B Mmpefemax 
OWUMOKU OMbITa H KOMeOalacb B TY M Apyryro cropoxry (cM. Ta6u. 3). U3 rab. 3 
BUHO, 4TO B MCCJIeEOBAHHbIX 


MMHepaslax KHCOpoy, anaTu- Ta6auna 3 
TOB cOJep2xKUT MeHbUIe O18, 
J@M peuHax BOfla. - Munepaat | AO Cpegu. 


C 60bwIMM OCHOBaHHeM 
MOXKHO ObIWIO OKUMAaTb cBABH © Anarur (xHO“HCKHA—drTopana- 
AZ30TONHOFO cocTaBa Kuco- , 7") P Fae Mamet ome 
0a ocopuToB Cc KHCJIO- syed CGE O See A Me haa ee a8 
3 maTHt) 29,8; —25,3} —25,5 
JOJOM BOJbI, TAK KAaK UX WochopuT (nozomcKHi) — 6,4, — 5,9} — 6,2 
IpoucxoxwK enue cBa3saHo c Pochopur (mockoBcKnit) 7,9 7,9 
SMOXHMMMYeCKMMH mpouecca- SYO cKata 0 
{1 WC MpotleccaMu BBIBeT- 
yuBaHUA.B uacTrHocTu, MOXKHO MpelnomaratTb yuacTHe BOLI B OOpas0BaHHH 
COHKpelluit MogqoubcKoro docdoputa. OfHako HW B STMX CilyyaAx cCosepxa- 
me O!8 oKa3al0cb YyMeHbUIeHHbIM JlaxKe MO CpaBHeHHIO C pedHO BOOM. 
Jau6onputee cofepsxanue O!8 umeer 3yO CKaTa; M30TOMHbIM cCocTaB ero 
‘ACMOpOMa MOUTH He OTMMUAeTCA OT KHCOposa peyHo Boel. Ho u B 93TOM 
Jtyuae KOHIeHTpallua TaAxKeNoro W30TONMA MeHbIMe PaBHOBeCHOrO 3HaveHHA, 
em G6oslee, uTO H30TOMHDIM cocraB sToro tocdata AOuKeH ObITh CBASAH C MOP- 
KOH BOJOH. 

Vis‘npupefeHHbix JaHHbIX BHHO, UTO MMeeTCH pasHuilla MexKy CBASbIO C H30- 
ONHbIM COCTaBOM KHCJIOposa BOAbI, cybdarow u docdatos. Ilpupogupie cyvib- 
JATLI (THMCbI), OTHOCALIHECA K COCAHHEHHAM, MejVIeHHO OOMeHMBAaTOLIMM CBOM 
MCMOPON, C BOLO, B OOMbINMHCTBe CyuaeB MMeIOT COCTaB, MpHONMKAaIOULMHCcA 
- paBHOBecHIO C KHCOpOsOM MOpcKOH Bob! (*), KUCMOpOA xe MpHpOAHbIX 
octbaTOR 3HaYMTebHO OTAMYaeTcA OT Hero. B uacTH OOpasloB 3TO 3aBHCHT OT 
pyroro, He cBa3aHHOrO c BOO MpovcxomjeHuA. B Tex we ciyuadx, Tye 
OX%KHO UpeAMomaraTh CBA3b C BOOM, 3TO MO-BUAMMOMY, 3aBUCHT BO-IlepBbIXx 
T TOrO, uTO cpocdaThI ene TPpyAHee yeM CysbpaTel O6MeCHHBAIOT CBOM KHCOPOL 
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C BOON; BO-BTOPbIX, BO3MOXKHO, OT MeHbIeH PaCTBOPMMOCTH KaJIbILMeBbIxX Cong 
cpoccpaToB MO CpaBHeHH1O C cypbaramn. 

Ilo coo6menuio Kpsra (°) B HacTosulee Bpema Taj>KeM baa plains 
cboccbaTHad TepMoMeTpHuecKad WiKaa. M3 NpHBeeHHbIX BbIlIe JaHHbIX BHAHO) 
4TO Mbl He HallIM MeXaHH3Ma, CMOcOOcTBYyIONerO yCTaHOBJIeHHIO PaBHOBECHss 
MexKY KHCOpOAOM Bob u chocdata, H He OOHapyxuIM Takoro paBHoBecuss 
M@eKAY NpHposHEimMu docdatamMu u BOO. 


VUuctutyT reoxuMuu M aHaJIMTHUeCKOH XHMHH Tlocrynusio 
um. B. HW. BepHaycKoro 28 V 1958 
AkajleMHH HaykK CCCP 


UMTHMPOBAHHAA JIATEPATYPA 


1H. C. Urey, J. Chem. Soc., 1947, 562; COopH. Xumusa usoTonos, 1, 1948, crp. 86) 
Tah, Cy Wie aay, Jets JN. Lowenstam, S) Epstein, CREM CG aKGienehneny:, Bull. Geol! 
Soc. Am., 62, 399 (1951); COopx. W3o0ronst Bp reonoruu, WJI, 1955. % P. B. Tefic, Yenj 
XuM., 24, 163 (1955). 4 P. B. Tec, Teoxumus, Ne 3, 28 (1956). *® H. Craig, Geos 
chim. et Cosmochim. Acta, 12, 133 (1957). ° A. UH. Bpoxck uh, J. B. Cy numa, 
WAH, -92,"589 (1953). A. H. W. Aten, G. Hev esy, Nature, 142, 952 (1938), 
8 A.B. Tpodumos, Kypu. anal. xu. a8: Soll (1953) Ae de Bpoacknuih, X HMMS 
w30ToNos, M39. AH CCCP, ra. 7, 1957. j 


| 
{ 
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Jloxxane Akanjemuu nayr CCCP 
1958. Tom 122, Ne 6 


_ BHOXHMH 


A. A. KPACHOBCKHM u A. B. YMPHXHHA 


HCNOJIBSOBAHHE COEAMHEHWM JIBYXBAJIEHTHOPO )KEJIE3A 
MW ACKOPBUHOBOM KUCJIOTbI B KAYECTBE JOHOPOB 
QJIEKTPOHA TIPH ®OTOXHMUYECKHX PEAKILHAX 
NOP®HPHHOB HU XJIOPO®HJIWIA B BOJIHbIX CPEJAX 


(ITpedcmaeaexHo axademukom A. H. Tepenunom 18 VI 1958) 


@oroxumuyeckoe BOCCTaHOBeHHe XOpoOduIa B HanOoee oTueTHBOII 
popMe HaOsliofaeTcaA B Clyyae MpHMeHeHHA aCKOPOUHOBOM KUCJIOTHI B KayecTBe 
loHopa aleKkTpoua (E’, = + 0,05 B), Torga Kak BbileneHve KuCMOposa BOLL, 
IpOHCXOaulee MpH corocuuTese, coorBetcTByeT BeuunHe /)’, = + 0,8 B. 
JosToMy cJlekyeT BbIACHHTb Mpejebl OKHCHTebHO-BOCCTAHOBUTeIbHOFO M0- 
reHILMaJla CHCTeEM-JOHOPOB 3/IeEKTpOHAa, CMOCOOHEIX K (POTOXHMHMYUeCKOMY B3aHMO- 
eHCTBHIO C XJOPOduJIOM M ero aHasloraMH. 

Tipu uccmefopaHHH oTocencHOuM3HpoBaHHO MOAMMepH3allMu MeTHu- 
MeTakp¥Jiata (*) MbI OOHapyxKMJIM, YTO CHCTeMa xOpodusI — coeqMHeHHSs AByx- 
3aIEHTHOFO 2Kesle3a MPH OCBeLLeHHH KpaCHbIM CBeETOM HHMIMApyer Mos HMepH- 
3allMI0. OTO yYyKa3bIBaeT Ha BO3MOXHOCTb 3/eMeHTapHoro (poToBOccTaHOBJIe- 
Hus — MepeHoca 9/leKTpona oT Fe’* k Bo36y2KJeHHO MOmeKyJle xsopoduusta 
> OOpasoBaHHeM MOH-pallMKasla (BOCCTaHOBeHHOH CopMbl XxsOpocpuua), Co- 
rpylacHo cxeme: X + Fe?+z> X-+ Fe*+ (rae X — Monekyna xmopocusasma). 

Bennuunna 2’, aia Fe?*/Fe?+ cocrapasner + 0,78 B, T. e. OH3Ka K BeMUNHE 
FE’, cuctempl O,/H,O. 

B paOotax Halle JaOopaTopuu ObllIo NOKa3aHO, YTO OKHCJeHHbIM HM BOC- 
CTAHOBJICHHbIM WHTOXpoM c (E’, =+0,26 B) cnoco6eH K CeHCHOHJIM3K pOBaHHbIM 
XMOPOPHAOM OKHCJIHTebHO-BOCCTAHOBHTEIbHbIM MpeBpaulenuam (°*). 

Panee Oblo NoKa3aHO, YTO NOpPupHHbI cMocoOHbI K OOpaTHMoMy doTOBOC- 
cTaHOBJIeHHIO (°), OHaKO CyleqOBasIO MpOBepHTb CHOCcOOHOCTh 9THX MHTMeHTOB 
BOCCTAHABJIMBaTbCA ACKOPONHOBON KUCJOTON B BOAHDIX Cpesax. OMbITHI MOKa3aJin, 
4uTO IIpH POTOBOCCTAHOBJICHHH reMaTONOpupHHa aCKOPOMHOBOH KHCOTON B BO]- 
HbIX paCTBOPaXx CepHOH KUCOTHI OOpasyeTCA BOCCTAHOBJIeHHad (POpMa C MaKCHMy- 
MOM HorsoueHua mpH 500 Mp; HCXOJHbIM NopdupHn B ITOH cpese B OOMacTH 
450—600 mv uMeer JlBa MaKCMMyMa Normoulenua — mp 590 vu 545 Mp (puce. 1a). 
O6paTHad peaks B MIpHcyTCTBHM BO3LyxXa HM B TeEMHOTe Het MejVIeHHO. 

B cayyae mporonoppupnna TakxKe HaOmOfaetcA OOpaTHMoe OOpasoBaHHe 
BOCCTAHOBJICHHOM (bopMbI C MaKCHMYMOM MorsouleHHA MpH 500 MY, HO peakuMA 
Viet 3HauMTeMbHO MefeHHee, 4eM C TemMaTonopdupHHom (puc. 16). 

@orTonoTeHUHOMeTpuyeCcKHe HCCEAOBaHHA CHCTeMbI remaTONopdupHH (Mmpo- 
TonOptbupHH) — ackopOuHOBad KHCOTa B BOAHOM KHCIONM cpewe moka3adn, 
YTO IPH OCBENICHHH HaGsI0LaloTcA OpicTpHlIe OOPpaTHMble H3MeCHCHUA NOTH Maa 
WaTHHOBOrO 3IeKTPOa B OTPHUAaTebHy!0 cTopoHy Ha 100—150 mp, uTo cBu- 
WeTeIbCTBYeT 06 OOPa3OBaHHH AKTHBHBIX (POTOMPOAYKTOB, OTAAalOWHX SICKTPOH 
WaTHHOBOMY 3eKTpoy (puc. 2a). ITH OMbITI aHaNOrHyHbl HSMeHEHHIO PoTO- 
noTeHitvasia B CucTemMe XJOpoduui — acKopOnHOoBad KUuCIOTa B TMpHAnHe (*). 

Onako HH C OMHUM M3 HCCeAOBaHHBIX COeMUHeHHH 2xese3a (OKCaaT 2Ke- 
me3a; FeSOa, Fe(NHa4)2(SOa)2, KaFe(CN)s u ap.) He yqaocb HaOsoqaTb CieK- 
TPaJIbHbIX M3MeHeHMt remMaTONopupHna WH MpoTonopdupuHna ocie mepnoka 
OCBeIILCHHA, BO3MO2%KHO, H3-3a ObICTpO uAymeH oOOpaTHO peakuun. B npu- 
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CYTCTBHH COOTBETCTBYIOWMX Coe TpexBaJIeHTHOTO 2%*ee3a MpOUCXOAMI! 
MeWIeHHOe HeEOOpaTuMoe oTOOKNCIeHHe NMOpPUupHHOB. QeKTpOMeTpuyeCcKH 
ONbITbI! C NOpdbupHHaMH B MpHcyTCTBUHCoeMHHeHHH Fe?* ne noKasaJiH H3MeHE 
HHA NMOTeHUMada 2IeKTpOa mpu ocBemeHHu. Jlnmb C OKCaaTOM 2XKeJe3: 


G00 500 ML G00 dO Mit ‘ 


Puc. 1. PoropoccTraHoBJeHve NopupuHos acko pOuHOBo KucoTOH (3 Mr) B 

BOJHOM pactBope 2N cepHolt KucvJloTbI (4 Ma) B BakyyMe pu 20°. a — re- 

MaTonop@upHH, 6 — npoTonopdupun; / — ucxoAHblli cieKTp pacTBopa 

nopdupuva, 2— nocnte 10 MHH. ocBellleHHaA uepes cBeTodulbTp C3C-8 

KuHOMamnok 500 Bt, 3 — mocsle oOpaTHOH peak B TeMHOTe B IIpucyT- 
CTBHH BO3yxa 


(Ey) = +0,02 8) na6mogaorca OnicTpple OOpaTuMble H3MeCHeHHA TOTeHIMaVA 
MWIaTHHOBOTO IJIEKTPOa B NOJORKHTeIbHYIO CTOpOHY Ha 20—25 mB. BeposxTuHo 
B Jl4HHOM CJIy¥ae SJICKTPOAHOAKTHBHBIMH ABJIAIOTCA OOpasylouHecA B pe 
3yIbTaTe peakUHH HOHEI Fe?*+, BocnpHHUMAaIOULH2 3JIEKTPOH OT MJIaTHHOBOTS 

glekTpowa, Tora Ka 
a ease ati TIGHT BOCCTAHOBJICHHaA (bop 
nb MMMPMeHTa, MO-BHHMOMY. 
MeHee 3JIEKTPOLHOAKTHE- 
Ha B aHHOH cCHCcTeMé 
(puc. 26). Cnenyer yxa- 
3aTb, UTO B onbiTax Pa- 


250 
mG 


200 


100 O6HHOBHYa C  CHCTeMO} 

THOHHH — Fe?+ (>) Has 

8 O0aIMcb U3MeCHeHH# 

Me 2 GA TIGR WE TAQ GUELG FAPLG . | 


(oTonoTeHwHala  9dJIeKT- 


Puc. 2. U3Menenve toTonoTreninaa WwaTHHOBOTO 93/1eKTpo- JAORAEado. | 
qa B pacTBope rematonop@upuua Bp O0,01 N HeSOa (4 ma). CTOPORY > bhp GOOt eam 
a —c acKop6unopoli Kucnorol (2 mr), 6 —c oKcanmatom xe- CTBYCT Pe3yJIbTaTaM OTIbI- 
giesa (2 mr). OcpeltteHHwe KHHOJaMNoH 500 Br yepe3 cBeTO- TOBC acKOpOHHOBOH KH- 

(bubTp C3C-8; C — cet, T — Temuota 


MUH. MUN 


CJIOTOH. | 


J\pyrMM 9KCIepHMeHTaJIbHBIM HNOAXOJOM K OOHapy2KeHHIO coTOXUMUMuUe- 
CKOrO B3aHMOfleHCTBUA MHrMeHTa C JOHOPOM 92JleKTpOHa ABJIAeTCA (OTOCeHCH- 
OUJIM3MPOBaHHOe MHIMCHTOM BOCCTAHOBJIEHHE Pa3JIMUHbIX AKICNTOPOB SJeKTPO- 
Ha. B 9THX oMbitax Ob HCCeAOBaHbl TpolHble CHCTeMbI: NUrMeHT — JOHOpP 
9/leKTpOHa — akllelTop dJieKTpoHa. B KayectTBe JoHopa SuIeKTpOHa ObIWIM UC- 
NOJIbSOBaHbI ACKOPOMHOBAA KUCJOTa HM Bblllenepewucnenuble coetHHeHHA Fe**, 
a B KayeCTBe akllelTopa — HeoOpaTUMO BOCCTAaHaBAMBAIOLLMUCA Aa3OKPaCcHTedlb, 
MeTHJIOBLIM KpacHbtit (°). 
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Kak NokasaiM M3MepeHHs, Mp ocBeeHHH CHCTeMBI Nopd@upwH — acKop- 
OvHOBad KucuOTa (uM CoequHeHuA Fe?*) — metunopbiii KpacHbli mpoucxosuT 
ObICTpoe BOCCTaHOBNeHHe STOTO KpacuTens (puc. 3). Tocne okonyanna ceH- 
CHOUJIM43 poBaHHOro BOCCTAHOBJICHHA MCTHJIOBOFO KpacHOrO CeKTpaJIbHbIX H3Me- 
HeHHH NOp(PHPUHOB C CONAMH 2eslesa He NPOUCXOANT (puc. 4). Cnporonop@upvHoM 
KapTHHa avaloruuHa. B ciyuae acKop- 

OMHOBOM KUCJOTHI NocNe OKOHUAaHHA ceH- 10 

CHOWJIM3HpOBaHHOTO BOCCTaHOBJeHUA Me- 
THJIOBOrO KpacHOro Npu JawbHeliuem oc- 
BelleHHH HaOJofaeTca BoccTaHOBeHHe 
reMaTonopdupuna c o6pa3s0BaHuem ero 
BOCCTAHOBJICHHOH (opmbl (puc. 4). B npu- 
CyTCTBUH cole Fe** na6ofaerca Kpaline 
MeJWieHHOe Naenue ONTHYeCKON MOTHOCTH 
B MaKCMMYME MeTHJIOBOrO KpacHoro. B aH- 
HOM CJlyuae MOHOPOM 9SJIEKTPOHOB, BeposT- 
HO, ABJIAIOTCH HOHbI Fe**+, o6pasyrouyueca 
B pe3yJbTaTe dorookucneHuA  nopdu- 
PHHOB HOHamH Fe?*. B- cucreme rema- 
TOMOPPUupHH—MeTHJOBbI KpacHbii (B 
1 N H,SO,) He wa6sm1ofaetca BoccTraHoB- a o 10 
J@HHH MeTHJIOBOTO KpacHOrO, HOO Boc- bet 
CTaHOBJIeHHe ero He3HauuTesbHO (B 0,01 


t 
a0 


Puc. 3. CkopoctTb ceHcuOu/1M3H pOBaHHO- 


N H,SO,). 

Jia Toro utToObl MpoBepuTb BO3sMOx- 
HOCTbh HCTIONb30BaHHA Fe? B peakiMsax 
sTOrO THMa, WflyWWHxX Cc yuacTHeM xs1Opo- 
(pula, Mbl HcceqOBaIH BOMHbIe KoOsI- 
NOMIC pacTBOpbl xsJopodusma wu romMo- 
reHaTbl JIMCTbeB CaXapHOH CBeKJIbI. 


TO BOCCTaHOBJIGHHA M€THJIOBOTO KpacHo- 
TO B BOMHBIX pacTBopax TemaTonopdu- 
puHa B IpucyTcTBHH ackopOuHoBoli 
KHCJIOTHI WIM couleH MBYXBaJIeHTHOrO 
*Kewsle3a (H3MeHeHHA OMTHUeCKOM MOT- 
HOCTH B MaKCHMyMe MOTIJIOWeHHA MeTH- 
JoBporo KpacHoro Mpv 520 Muy). 3 mr Jo- 
Hopa 2eKTpowa B 4Maq 0,5 N He2SOs. 
Ocpelllenve uepes cpetodiuibtp OC-13 


Oxka3al0cb, 4YTO Kak KOJIWIOHAHbIe pac- 
TBOPbI, TAK HM TOMOreHaTH! OOJaamu cpo- 
TOCCHCHONMIMSHPYIOWIMM JeHCTBHeM: TpH 
OCBEINeHHU Yepes KpaCHbIN CBeTO*HIbTp 
KC-11 Ha6srofaetca BoccTaHOBJIeHHe Me- 
THNOBOTO KpacHoro B IIpHcyTCTBHM OKCa- 
naTa «xesle3a. KOHTPOJIbHbIe OMbITHI 6€3 OKCaaTa *Kee3a C WIaBeeBOH KHCJOTOH 
aid OTPUILAaTeMbHbIe Pe3yJIbTATbI. OTH OMbITLI COOTBETCTBYIOT padoTaM Haller 
madopaTopHuu, B KOTOPbIX GbIIO MOKasaHO coToceHcnOnM3supyrollee elcTBNe 
AHAJIOTHYHBIX CHCTeM B peakUMAX MepeHoca Boopoya (*). Tlosuyuennble pesyvb- 
raTbl YKa3bIBalOT HA BO3MOXKHOCTL CPOTOXMMHMYECKOTO BSaHMOMeHCTBUA NopHu- 
puHoB c Fe?*, KoTOpoe MOXHO MpOCeLHTh MeTOJOM CeHCHOUM3HpOoBaHHOrO 
BOCCTAHOBJICEHHA MeTHIOBOrO KpacHoro. Ham He yjlaslocb OOHapy2XKUTb ycToH- 
IMBBIX CPOTOMPOLYKTOB B3aMMOJelicTBAA TeMaTonopdupHna (MpoTonopdupnya) 
> COCMHHCHHAMH xKele3a. QNeKTpOMeTPHueECKHe H3MEPeHHA Lalor MOMOMRUTEMb- 
HbIE PC3YJIbTATbI TOKO B Cyuae MPHMeHEHHA OKCaslaTa WWesle3a B KauveCTBE 
joHOpa 2eKTpoHa, uMewulero BenuuuHy E’,, OM3KyIO K aCKOPOMHOBOH KUC- 
nore (+0,02 B). 

O mMexauu3Me peakuun. [pn uccneqopanun doTopoccTaHos- 
IeHHA MOpdUpHHOB B BOMHEIX cpeflax ackopOuHOBOK KHCIOTOH COHapyxKexHo, 
ITO B pesysbTaTe peakUMM HaGOfaeTcA OOpaTuMoe oOpasoBaHHe Mposykta 
bOTOBOCCTAHOBJICHHA MOPPUPHHOB C MaKCHMYMOM IIpH 500 mt. OneKTpomerTpu- 
leckHe H3MepeHUA, aloT KapTHHY, CXOMHYIO C M3MeHeHHAMH doTONoTeHIMasla 
JACTBOPOB XMOpOdHsNa WH ApyrMx NMrMeHTOB B MMPHANHE C aCKOPOHHOBOM KH- 
OTOH. Bee aru cbakThl LalOT BOSMOXKHOCTH MpeMNOMORUTH, TO MCXAHU3M (poTo- 
OCCTAHOBJICHHA MOpdpUupMHOB acKOpOMHOBOH KUCMOTOH UM auleMeHTa PHIM Me- 
‘AHH3M PeaKIMH CeHCHOMM3HPOBaHHOTO MepeHoca SeKTPOHA B BOAHOM KUCJOM 
pelle CXOMHbI c soTOBOCCTaHOBJeHMeM XOpodusa HM efO aHaNOroB B MMpH- 
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KHHOJammon 500 pr. / — ackopOuHoBaa 
KucuIoTa, 2 — cepHOKHcJI0e *Kees0, 3 — 
OKCawlaT *KeNesa, 4 — *Keles0amMuauHble 
kKpaclibl, 9 — KaFe(CN)¢, 6 — 6e3 NOHO- 
pa 9JlekTpoHa, 7 — Wlapelepad KUCcJIOTa 


| | 


JlWHe, H3Y4eHHOM B paOorax saOoparopuu (°*). Ormune 3aksOuaeTCA B TOM, UT 
NOpUpuHl B KUCIbIX Cpeax, BEPOATHO, CYULECTBYIOT B BUC MOMOMUTEAbHO 3a- 
PAXKEHHIX MOHOB H BOCIIPHATHE IEKTPOHA CHCTEMOM CONPAKCHHBIX CBASCH MOC? 


600 500 400 


Puc. 4. W3Menenue ciekTpos morsowlle- 
HHA pacTBOpoB remMaToNOpdupuvHa HU Me- 
THOBOrO KpacHoro B Mpomecce dorTope- 
aKIHH B IIpHCyTCTBHH poccTaHOBHTeJen. 
3 mr ackopOHHoBOH KHcnoTH! WIM 3 Mr 


cepHokuctoro %ete3a. 4 Ma 0,5 N 
H2SO.. Ocpelllenve uepe3 cBeToPubTp 
OC-13 KuHoJamnonw 500 str. 1 — ucxox- 


HbIif CIEKTp pacTBopa remMaTonOpdupuna 
HM MeTHJIoporo KpacHoro, 2— cileKTp 
pactsopa mocae 15 cek. ocBelleHHA Cc 
acKopOnHOBOl KHCOTOH WIM 5 MHH. OC- 
BeULCHHA C CePHOKHCJIBIM 2Kese30M (cooT- 
BeTCTByeT cMeKTpy remaTonopupuua 
H3-3a IIOJIHOTO BOCCTAHOBJIeHHA MeTHJIO- 
Boro KpacHoro), 3—cMekTp pacTsopa 
mocse 5 MMH. ocBelleHHA Cc acKOpOHHO- 
BoH KyHcOTOM (cooTBeTcTByeT CreKTpy 
BOCCTAHOBJIeHHOH (hopMbl YremMaTonopdu- 
puna), 4 — qudpdbepenttvanbublit cneKTp 
(cooTBeTcTByeT cMeKTpy MeTHAOBOrO 
Kpacuoro ({/—2)) 


B 3aksl1r0o4ueHHe 
MaHHe K padote. 


VUucrutyt 6voxumun uM. A. H. Baxa 


AkajlemMunw Hayk CCCP 


KyJIbl NHrMeHTa BefeT K OOpas0BaHHIC 
OJIOMKUTEMbHO 3apAX%KCHHbIX HOH-palHkKa- 
jloB.BO3MOXKHO, YTO IIpH peakWWMn CeHcuOu- 
JIM3MpOBaHHOrO BOCCTAHOBJIEHHA MeTHJIO~ 
BOrO KpacHoro COe{MHeEHHAMH Kele3sa COX- 
paHsAerca TOT Ke BIeEMeCHTapHbIM MeXaHH3M, 
uTO HM Hp CeHCHOWJIHSHpOBaHHbIX XJIO- 
podumioM peakiMaAx. OfHako, KaK Mb 
yoKe yKa3blBaiH, He yJlaeTcA OOHapyKUTH 
OOpaTHMbIX CHeKTpaJIbHbIX H3MeHeHHML Mop- 
(UPHHOB TIpH B3aHMOJelCTBHH Cc coe: 
HeEHHAMH 2Kesle3a, YTO MOXKET ObITb CBAZAHG 
c ObICTpbIM OOpalleHveM qporompottecca. 
B peakuMAx 9TOrO THMa MOKHO OXKH- 
JlaTb OOpa30BaHHA MpOMe*KYTOUHbIX KOM- 
TJleKCOB HOHOB yKele3a C MOJIeKYJOH MMr- 
MeHTAa, B KOTOPHIX B pesyJIbTaTe JleHCTBUS 
cBeTa MOXKeT HATH NepeHoc JIeKTPOHA OT 
voHa »*Kele3a K CHCTeMe COMPAKeHHbD 
cBxA3eH MopdupHHoBoro Apa, H OOpaTHbi 

mpoiecc MOxKeT HATH B  KOMMMIeKce J 

ero pacnaylac oOpa30BaHHem (coTomposyk 

ToB. TpeOyer HcceqOBaHHA BO3MOXKHOCTE 
CXOJCTBa JJIEMCHTAPHbIX TpoweccoB B pe 
aKIMAX STOFO THMa WB (hoTOpeaKUMAX 2%e 
Jles0colepxKalllNX NPOHSBOAHBIX xXOpO Dui 

Jia, H3y4eHHbIX B paOotax b. WA. Janua < 
coTps:(?): 

Vrak, B pe3yslbTaTe MpoBefleHHoro ue 
cileloBaHua OOHapyxeHa cmocoOHocT: 
NopdupnHOB K OOpaTHMoMy oToBoccTa 
HOBJICHHIO B BOJHBIX KHCJIbIX pacTBOpax 
MX yuacTHe B (OTOCeHCHOMJIH3H pOBaHHbIX 
peakIMAX MepeHoca 3JIeEKTpOHa OT HOHO 
*Kele3a WH aCKOPOMHOBOH KHCIOTbI K a30- 
KPpaCHTeJII0 MeTHJIOBOMY KpacHomy; Me- 
Ka3aHO yyacTue xXJOpoduiua B peakIMAx 
9Toro TuMa. | 


MpHHOcHM OylarofapHoctTb aKkag. A. H. Tepenuny 3a BHH- 
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BHOXHMHA 
B. JI. KPETOBHU, A. A. BYHJEJIb, M. P. ®PALUIEPH u H. B. BOPOBHKOBA 


OB YYACTHH PHAPOKCHJIAMMHA B CHHTE3E AMMHOKHCJIOT 
B PACTEHHAX 


(ITpedcmaeaeno axademuxom A. H. Onapunem 1 VII 1958) 


Bnepspie A. H. Bax (*) u B. Metep u 9. Hyapue (*) spigsunyau mpencras- 
I€HHe O TOM, YTO B Iipollecce yCBOeCHMA HATPaTOB pacTeHHAMM OOpa3yercA ruspo- 
<CHJIAMHH, KOTOPbIM, pearMpyA 3aTeM C KapOOHHJIbHbIMM COeJHHeEHHAMH, Jae 
KCHMbI. CorslacHoO STO FHMoTese, OKCHMBI, BOCCTaHaBJIMBadCb, Mpespaulaiorca 
} COOTBETCTBYIOUIMe AMHHOKUCOTHI. TakuiM oOpa30M, Hapsyly c aMMHakom, 
‘aK MCXOJHBIM HeEOpraHHyecKHM a3OTHCTbIM COCMMHEHHEM, HCMOb3yeMbIM JIA 
MHTe3a AMMHOKHCJOT, B TeOpeTHYeCKUX MOCTPOeHHAX, KaCalOlMXCcA BoccTa- 
1OBJICHHA HATPaTOB HM CHHTe€3a AMHHOKHCJOT B PpaCTeHHAX, BarXKHOe MeCTO 3aHAU 
akxKe THApOKCHJIaMuH. 

BbIAcHeHHIO BOMpoca O pOJIH THAPOKCUJaMHHAa B a30THCTOM OOMeHE Obi NO- 
BAMLEH pA paOoT, MpoBeseHHbIX C MHKPOopraHH3mamu (°°). Bawa ycraHos- 
leHa Ba%KHaA POJlb OKCHMOB B CHHT€3€ AMHHOKHCJOT y WemKoNpsaga (°). A. Bup- 
‘aHEH C COTP. MOKa3aJl, YTO KCBA3AHHbIN» THpOKCHIaMMH, HaliJeHHblii B He- 
<OTOPBIX pacTeHHAX MU B KysbTypax Torulopsis utilis, mpucyrcrByer TaM B Bue 
)KCHMOB psa KeTOKUCJOT (*). 

OyjHako Jo cero BpeMeHH He GbIIO IKCMEPHMEHTAJIbHO MOKa3aHO, UTO rHpo- 
‘CHJIAMHH JieHCTBUTeIbHO MOXKeT YUaCTBOBaTb B CHHT€3€ AMMHOKHCJIOT B pa- 
TUTeJIbHOM OpraH3me. 

Bomee Toro, ycTaHOBJIeHO, 4TO THAPOKCHaMHH, SABJIAACK CHJIbHbIM KJe- 
OUHBIM AJOM, TOPMO3HT PA Mpolleccos, B YaCTHOCTH peakI\u10 PepMeHTaTHB- 
oro NepeaMHHupoBaHnsa. B cBi3H Cc STHM PHPOKCHJIaMHH IIpHMeHAIOT Kak pea- 
CHT JIS KOHKYPeHTHOTO TOPpMOXKeHUA peakIMH MepeaMHHUpoBanns (°). 

CoBeplleHHO O4eBH AHO, OMHAKO, UTO BONPOC O BOSMOXKHOCTH yuacTHA PHApoO- 
CHJIaMUHa B A30THCTOM OOMeHE JOJDKeH PacCMaTPHBAaTbCA Mpexkle Bcero c yue- 
OM IIPHMeHAeMBIX KOHMWeHTpalui. [lo-BuyquMOMy, IIpH HeKOTOPBIX KOHMLeHTpa- 
MAX THAPOKCHIaMMH MOXKeT ObITb LEHCTBUTE/bHO KJICTOUHbIM AXOM; IIpH MaJIbIx 
<€ KOHI[CHTPallMAX, BECbMa BO3MO2KHO, OH CNOCOOeH yCBaMBaTbcA pacTeHHeM. 

Salaueit JaHHOH padoTbl OblIo HccJlefoBaHMe yuacTHA THApoKcHaMuHa 

CHHTe3€ AMMHOKHMCIOT B KallWiwaxX HM BbITH2KKaX H3 PaCTHTebHbIX TKaHel. 
locKOJIbKY MO2KHO ObIIO OXKULaTb pas/IMYMH B NpeBpalleHuAX PHAPOKCHaMuHa 
 pasHbIX pacTeHuit, WIA OMbITOB Obl B3ATHI WHcTbA 10—12-]HeBHBIX Mpo- 
OCTKOB MlleHumbl u 20—24-HeBHbIX IIpOpOCTKOB THIKBbI, Kak pacTeHHH, 
e3KO pa3IMUAaIOMUXCA XapakTepoM OOMeua BeulecrB. IlpopocTKu BpIpall[MBa- 
UCb B eCTECTBEHHBIX YCJIOBMAX OCBEILCHHA, IpH4YeM KOpHM OblIn norpyKeHbl 
3aTCMHEHHbI cocyy c BOOM. JIMcrouKM pacTupadM Ha XONOLy (4— ) ¢ tboc- 
aTHbIM 6ydepom (pH 7,73) B coorHomenuu | : 1. B onbirax c THIKBO Opasu No 
8 Mi MOYYeHHOH KallHibl; B Clydae NUIeCHHIbI MCMO/Ib3OBasIM MO 0,8 MJI BBbI- 
LKKU, MOJYYeHHOM MYTeM OT%KUMAHMA XKUAKOCTH OT BOJOKHUCTBIX TBePABIX 
actu. B npoOupku mpH6aBiAaH No 0,2 Mi HeHTpasIM30BaHHOrO OuKapOoHaTOM 
aTpus pacrBopa, coslepxKautero 2,78 mr (40 Mov) COMAHOKUCOTO THAPOKCHLI- 
vnHa vu O,3 Mi OMAMCTHANIMpOBaHHOH BOI (oOmuit o6bem cmecu 1,3 Mu). 
OHUeHTpaluaA THApOKcHaMuHa B PeaKIMOHHOH CMeCH COCTABIAa, TAKUM 
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o6pasom, oKouio 0,03 M. B KonTpouibHbIe NpoObl BMecTO pacTBopa er | 
aMuHa 1oOaBanu no 0,2 Ma OufsuctTusMpoBaHHol BosLI. [Ipo6upKu c cofepxu- 
MBIM TIOMelllaIM B BOJAHOM ybTparepMoctat Ha 2 uaca pu 37°. Hywepspie 
KOHTPOJIbHbIe MpoObl (UKCHPOBaNHCb Ges HaCTaHBaHUA, ApyrWe KOHTPOJIbHbIE 
MIpOObl BbIep2xKHBaHCb B OaHe CTOJIbKO Ke BPeMeCHH, KaK HM OMIbITHHIC. / 

Beauuunpt pH peaxmuonnoi cmecu KomeOaucb B Mpefenax 6,9—7,3. 3a- 
TeM IIpOObl MHAKTHBUpOBaH WpHOaBseHveM No 9,5 Ma aOcoulOTHpOBaHHOrG 
(99°) stuoBoro ciMpTa, OCTaBJIAJIH Ha | Yac Mp KOMHATHOM TeMMepatype, OT- 
jleAIM OCaOK WeEHTpHpyrupoBaHHem, OTOHpaN No 8,5 MJ WeHTpudyrata B cTa- 
KaHUMKU (o6bem 20 Mu) M MOMelllavIM HX Ha HOUb B BAKYYM9KCHKATOP C TBEPAbIM 
NaOH. Bricyutenuble mpo6b! pacrBopssu B | Mi O“MMCTHJISTa; HepacTBOPUMbIlA 
OcTaTOK OTJeAIM WeHTpudyrupoBaHHem. OnpeyeieHHe aMMHOKHCJIOT MpoH3- 
BOJMJIH M€TOJOM OJHOMePpHOH HUCXOMAIeH KOJIM4YeCTBeHHOM XpoMaTOrpadul Ha 
3a0ydbepenHont (pocctarubili Oycbep pH 12) Oymare «JlennurpascKkad MeqieHHaA 
3a0ydepeHHbIM xe (ToT xe Gydep) cbeHoom mo Max-@appeny (°), Kak 9TO onH- 
cauo B. JI. Kperopuyuem u DK. B. Yenencxolk (1°). O6pa6orka xpomaTorpaMM 
IpousBosusacb no Moprpelitb u Kysun (14), a Taxxe no XelipManHH, Baposspe 
u Batuxe (2). XpomarorpaMMbl OcTaB/IAIM Mocse STOO Ha HOUb B CTeKJIAHHOM 
3aKpbITOH YepHou Gymaroli Kamepe, CHaOxeHHOH cocyoM c cepHoi KUCcJOTO! 
(ya. B. 1,84) tua mpekynpexienuaA pasBuTHA dona. PesybraTbl BbIpakaly 
B MHJIJIMrpaMMax Ha TpaMM CyxXOro BelllecTBa JIMCTbEB. 

B rao. 1 mpelcTaBseHb! pes ysbTATHI ONLITOB MO BbIACHEHHIO BIMAHUA THApOy 
KCHJIaMHHa Ha CHHTe3 CepHHa HM PIOTAMMHOBOH KHCJIOTbI B MpOpOcTKaX THIKBBI. 


Ta6auna 1 


} 
* ] 
CwHTe3 cepHHa HM rJIOTaMMHOBOM KHCJOTHI B Kale HW3 JIMCTOUKOB THIKBbI H MUICHHUbI # 

IIpPHCYTCTBHH THApOKculamuHa (mr/T) 


KOHTpOJIb IIpupoct no oTHOM 
» Uncano xpo- K KOHTPOJIWO C H4~ 
onpita |MaTOrpaMM |6e3 wacrau-| c HacTan- Onpit i ns isk 
BaHHA BaHHeM 
mr |r % 
TbrkKBa 
CuuTe3 cepHHa 4 3 4,6 Bae 6,2 2,6 We? 
2 1 4,9 4,3 iO Piel 63: 
3 3 Pipe Al 2,6 A) 136: 
4 i) 4,0 3,0 4,4 1,4 47 
5 4 al 47 3,9 sp 129 
6 2 4,9 aah 6.2 2,8 82 
Cuute3 rvltoTaMHHOBOH 4 3 Ds nee 3,6 Ae, 50: | 
KHCJIOTHI 2 i) 4,0 4,3 4,6 WS 20m 
3 4 pg 2,4 3,6 ile 507 | 
4 2 5,0 4,3 BES 1,0 23m 
Ilmenuna | 
Cuntes cepHHa 4 1 2726 PP 3,16 0,64 vas | 
2 2 ilo 1,20 | 4,69 0,49 | 41 | 
3 PD 4,21 4,52 6,69 De ANG) 48 
4 6 2,36 2,25 3,50 aes | 
Cuutes PiroTaMHHOBolt it il 2,18 1,84 2,96 AS) 63 
KHCJIOTHI 2, » ib Sve 1,47 Pe) Onto of 
3 2 PADI 1,76 3,88 Py Aes 120 
4 6 1,84 1,63 DY YE: 0,91 56 


V3 AAHHBIX, IPWHBeeHHbIX B TaOul. l\, OUeBHJHO, 4YTO B Kalle H3 JIMCTOUKOE 
TbIKBbI B MNPHCyTCTBHH PHAPOKCHJIaMHHa IpOMucxXoOAUrT MHTCHCHBHbIN CHHTe3 Ce: 
pHa u OTYETJIMBbIN CHHTe3 PJIKOTaMHHOBOH KUCJIOTHI. Pes3ys1bTaTbl, MOJLY 4eHHBIE 
Cc KalivWaMy M3 MpOpOcTKOB IIMMeHWUbl, TaK*Ke ACHO CBUACTeCJIBCTBYIOT O TOM, UTC 
B IpHCyTCTBRH PMApOKCHJIaMUHa B Kalihilax HMeeT MeCTO CHHTe3 TILOTaMUHO: 
BOH KUCJIOTbI WH CepHHa. 
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Bmecre ¢ TeM HeEOOXOAMMO OTMeTHTh, YTO CCIM B CpeHeM B OMBITAaX ¢ THIKBOL 
[PHPOcT CofepKaHUA TOTAMMHOBOM KUCMOTHI CocTaBA 36% nu cepHHa 79%, 
O B OMbITaxX C MpopocTKaMM NWeHHIUbI NMpHpocr ra1OTaMMHOBOLi KHCOTHI Cco- 
TaBaAn 74%, a cepnHa 43%. Oru WaHHble yKa3bIBalOT Ha 3aMeTHble pasinunA 
| XapakTepe BAMAHUA THApOKCHaMMHa Ha CHHT€3 AMMHOKHCOT y MWeHHIbI 
| THIKBbI. OOBACHACTCA JM STO Pas/IMYMAMM B COMepxXAHMM B STUX pacTeHusAxX 
OOTBETCTBYIONMIMX KETOKHCIOT (a-KeTOrIOTAapOBOlt HM OKCHIIMpOBUHOrpalHo;) 
WIM KE Pa3JIMYHOM AKTHBHOCTbIO COOTBETCTBYIOMIMX (pePMeCHTHBIX cucTem — 
loka CKa3aTb Tpy]HO. 

Bo BCAKOM Culy4ae, MOLYYeHHbIe HAMM JaHHble ACHO CBUJeTeMCTBYIOT O TOM, 
ITO B MIPMCyTCTBHM FHApOKcHaMMHa B TOMOreHaTaX H3 JIMCTOUKOB THIKBbI H B 
SBITHAKKE M3 JIMCTOUKOB MLMEHMILbI MPOHCXOAMT CHHTe3 CepHHa HW TOTaMHHOBOL 
“uCOTbI. B HacTosee BpeMA NOKa Elle 8aTPYAHUTEJbHO PelMTb BOMIpOc oO Me- 
‘AHH3Me CHHTe3a STHX AMHHOKUCOT B IpHCYTCTBHH TuApoKcusamuHa. OnaKo, 
10-BHAHMOMY, BEPOATHBIM NpeillecTBeHHHKOM CepHHa B JaHHOM CJlyyae MOxKeT 
bITb OKCHIIMPOBHHOrpasHad KHCOTAa, a B CuyYae TOTaMHHOBOLi KUCOTEI — 
t-KeTOrOTapOBad KuCcIOTa. BosMOxKHO, YTO THAPOKCHIaMMH OOpasyer Cc STHMH 
<UCJIOTAMM OKCHMBI, KOTOPble 3aT€M BOCCTaHaBJIMBalOTCA JO aMHHOKNCIOT. 
JAHaKO He HCKIOUCHO, 4TO THApOKcHaMHH BOCCTaHaBsIMBaeTca TuspoKeH- 
IMUHpeykTason (7°) No aMMHaKa, KOTOPHIli 3aTeM BKJIOUAeETCA B PeaKIHIO BOC- 
-TaHOBUTebHOrO AMHHMPOBAaHHA KeToKucuor (14). 

Ileubio HalIMX JlaJIbHeEMIWMX HcceLoBaHUu ABMIAeTCH U3yYeHHe MeXaHVH3Ma 
MHTe3a CepHHa M TOTaMMHOBOM KUCJIOTbI B NPHCyTCTBHM THApoKcHaMHHa, 
4 TaK2Ke eFO BO3MOXKHOH POJIM B CHHTe3e APYIMX AMMHOKHCAOT B pacTHTeNIb- 
10M OpraHH3me. 


Vuctutyt Onoxumun um. A. H. Baxa Tloctynuuo, 
AkajleMHu Hayk CCCP 30 VI 1958 


LMTUPOBAHHAS JIATEPATYPA 


1 A. B ax, COopx. us6p. tp., JI., 1937, crp. 528. ? V.Meyer, E.Schu1ze, Ber. 
7, (1), 1554 (1884). > K. Maurer, Biochem. Zs., 189, 216 (1927). * G. Endres, Lieb. 
Ann., 518, 109 (1935);G. Endres, L. Kaufmann, Lieb. Ann., 530, 184 (1937); 535, 1 
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Nature, 167, 770 (1951); K. Jamafudji, T. Kawakami, K. Shinohara, Enzy- 
nologia, 15, 199 (1952), K. Jamafudji, F. Yoshihara, Enzymologia, 14, 153 
#953). °* A. Virtanen, T. Csaky, Nature, 161, 814 (1948); A. Virtanen, 
NY. Saris, Acta Chem. Scand., 9, 337 (1955).° A.BpayumtTeuu, P.Asapx,3. Mo- 
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Jloxnaygn Akagemun nwayx CCCP 
1958. Tom 122, Ne 6 


BHOXHMH A 


M. K. MAXAHJIOB 


VAEHTHO®HKAUNS KEMM®EPOJIA B TABAKE 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoeoim 5 VI 1958) 


B paGore (*) MbI cooOmjaH O HaJIM4uHH B TaOake, KPOMe PyTHHA HM H30KBep- 
IMTpHHa, elle Tpex Apyrux (uaBOHOBbIX MpOHSBOAHbIX. Mbl NOKa3aJIH, YTO OHH 
ABJIAIOTCA TIMKO3HaMH, HW MpHTOM He KBepleTHHOBBIMH, a PIMKO3HaMu (pJla- 
BOHOBHIX arJIMKOHOB. IlocmeqHHe, OAHAaKO, He ObWwIH UCHTHPHUMPOBAHBHI. 

IlosToMy B HaCTOAMeM HCCJIeqOBaHHH MbI 3aaJlMCb WeJIbIO HLeEHTHMULHpo- 
BaTb MeTOJOM xpoMaTorpadun Ha OyMare HeKOTOpble H3 arIMKOHOB 9THX Tpex 
(blaBOHOMAHIX TIHKO3HOB B TaOaKe, YTO MOFJIO Obl CO3AaTb BOSMOXKHOCTh WIS 
UACHTHPUKALNN B aJibHelWeM CaMHX TIMKO3HJOB. 

JIA HCCeOBaHHA HCHOIb30BaIHCb NpoObl Ta6aka Ce30HHOH cbepMeHTallHu 
uBalOBrpascKoro Mpoucxoxyenus, II kacca, ypoxaa 1952 r. 

OKCTPakT (paBOHOM OB MIpHTOTOBJAH WyTeM TpeXKpaTHOro H3BsIeVeHHA 50 & 
TaOaka 95%-HbIM aJIKOrOJIeM KHIA4eHHeM B TeyeHHe }/, uaca Ha BOAAHOM OaHe, 
Cc OOpaTHbIM XOJIOAMIbHUKOM. Ilocule sToro WIA MOyYeHHA arJIMKOHOB 9KCTPak? 
(oxon0 1,2 1) KOHLeHTPHpoBaJIM MO BakyyMOM Jo O6bema OKOIO 200 Ma, MpH- 
OaBJIAJIM 10 YaCTAM Ip NOCTOAHHOM MepeMelIMBaHHH 25% -Hy!O CepHY!O KHCJIOTY 
JO JOBeeHHA ee KOHMWeEHTpalun Jo 7% MW MOAKHCJICHHBIM TaKHM OO6pa30M 3KC- 
TPakT HarpeBaJIH B TeveHHe | yaca Ha BOAAHOH OaHe C OOPaTHbIM XOJIOHJIbHUKOM. 
Tlocie oxaxkeHHA K NOUyYeHHOMY THApouHsaTy MpHOaBAIN NO KalwAaM pF 
MlOCTOAHHOM MepeMelIHBaHHH HaCbIL[eHHbIM BOJHbIN pacCTBOp OCHOBHOTO allerata 
CBHHILa, H30erad pH 9TOM H3ObITKa OcasuTema. [lonyunButMlica ocaoK xKevTore 
WBeTa Ha CJIeAYIOWMH JeHb (PUJIbTPOBaJIN, NPOMbIBaJIH HeEOO/IbIIMM KOJIMYeCCTBOM 
cnupTa, Mocle yero OcaqOK CYCNeHAMPOBaJIH B aJIKOrOJbHOM cMecH (9TaHO — 
metanoul | : 1). K cycnensuu mpHOaBsAIM M0 KallIAM Mp NOCTOAHHOM Tepeme- 
INMBaHHH 20% -Hy!O CepHY!0 KHCJIOTY JO NOMHOTO pa3spyIWeHHA CBHHILOBbIX Covel 
arJIMKOHOB, YTO YCTaHaBJIMBa/OCb MO HCYe3HOBEHHIO 2%KeTOrO OcalKa. Ilosmyuen: 
HbIM CyJb(aT CBUHIMAa (PUJIbTPOBAJIH WM MpOMbIBaJIH HeCKOJbKO pa3 aJIKOFOJIbHO! 
cmecbio. M3 cbusbTpata clupta OTTOHSAIH MO BaKYYMOM, OCTAaTOK MepeHocHJl 
B Je@UTebHYIO BOPOHKY HW 9KCTParHpoBasN ueTbIpPeXKpaTHO CMecbIO acupa F 
sTulauwetata (3: 1). CoOpanuble spupHo-sTHalleTaTHble BLITAKKU KOHILCHTPH: 
poBaJIH 0 OObemMa OKOVIO 10 Ma, NpHOaBAAIH CTOMbKO *He aKOTOJIbHOH cMect 
M MOMYYeHHbIH TakKHM OOpa3s0M pacTBOp, COsep2xKallHH MpoxyKTbl ruAposns: 
(PlaBOHOBbIX MIMKO3HLOB HM Apyrve NOJM@eHOMbHbIe COeMHEHHA TaOaka, IIpuMe 
HANH WIA XpomMaTorpadupoBaHHa. 

XpomatorpaupoBanne MpOBosMIM OObIMHbIM cloco6oM Ha Oymare Barat 
‘No | (*, *). B KayectBe MepBoro pacTBOpUTeIA UCNONb3OBaIM BOLY, a WIA BTOPO: 
ro — pacTBoputeltb Dopectaisa (*): yKcycHad Kucora — kon. HCl — pox 
(30 : 3: 10). [na pacrsopntesia HcnOb30BaJIM BAHHOUKH, MpeioxKeHHbIe Kowo 
yutekom (+). 

Kak MbI y2ke Tlokasauu (’, *), Boa KaK pacTBOpHTelb Laer pH Xpomatorpa 
cpupoBaHHM MouMpeHoNoB TaOaka XopoumMe pesyibTaTbI. Ona none3Ha HM Opt 
XpomaTorpaupoBaHHu MpOAyKTOB THApolu3a NoMMpeHOMbHbIX TAMKOSHJOI 
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raOaka, Tak KaK B 3TOM cCulyyae (plaBOHOBbIe arIMKOHBI He MepeABHPaiworcs OT 
cTapta. Pacrsoputenb Popecraa oveHb yqobeH Las xXpoMatorpaduyeckoro 
PacceJICHHA aPJIMKOHOB (pilaBoHOBOro crpoenusa. IIpu srom momyualoTea coBma- 
Aatoulne C JIMTepaTyPHbIMM aHHbIMH 3HaueHuA Rj. 

ArMKOHDI (baBOHOBOrO cTpoeHUA Ha XpomatTorpam- 
MaX, BbICYIICHHBIX pH HeBbICOKOH TemMepatrype, OOHa- 
Py2xKHBaJIH NO dulyopecieHunH B y.-c). cBeTe JO M Mocame 
MX OOpaOorkKH: 1) aMMHauHBIMH napamn u 2) 1%-HEIM 
CHHPTOBbIM pactBopom AICI; (1, ”). 

JipyxXmMepHad xpomatorpamma Mpeycrapseua Ha puc. |. 

Usrna / un 2 dayopecunpopanu nocne Bosfelicraus 
aMMHaKOM C1a00 XKeJITO-3e/ICHOBATHIM LBETOM, a IPH BO8- 
MeicTBuM pactBopom AICl,; — uuTeHcuBHO >«KeJITO-3eNe- 
HOBaTHIM iBeTOM. IlatHa 3 u 4 dayopectiupoBau Go.ee 
T@MHBIM 2KeJITbIM CBeToM. IIpu 9TOM NocmeqHHe JBa NATHA, 
OcOoOeHHO 3, He ObWIH XOPOLIO MOKaJIH30BaHbI, a Obl 
o4eHb yAIMHeHBI. [IarHa 5—9 ume cuHio1w dlyopeciien- 
WHIO, a Mocle MOceOBaTebHOM OOpaOoTKH xXpomaTo- 
rpaMMb! pearentamu |) wu 2) — xenToBary1o. CueqoBa- 
TeEJIbHO, OHH OOYCJIOBJIeHbI He (baBOHOUaMH, a OTHO- 
CATCA K Ppylile MpOH3BOAHBIX KOpHYHOH KucuoTHI (3, ”). 

B pacrsoputese Popectrana R; natHa J Opwio 0,41, a 
naTHO 20,58 (mpH craHapTre — WHaHugznHe c R; 0,50), 
T. €. NO BemMunHe Ry 9TH MATHA COOTBETCTBOBAIM KBeptte- 
THHY HU Kemndepouy (°). 

Jit Ooubiutel yBepeHHOCTH ObluIM HCMOMb3OBaHbI Take «CBU ZETeEIH» KBeple- 
THH HW KemMdepoul, KOTOpble NoKa3aJiu Te *Ke 3HaveHHA R;; NpHOaBsleHHe Ke Kaxk- 
Oro H3 «cBuJeTeleH» K HCcIeqyeMoH mpobe WaBaslo 3aMeTHOe yBeJIHYeHHe M0- 
(aH H HHTCHCHBHOCTH (lyOpecleHUHH COOTBETCTBYIOWUX MATCH. 

Kpom eToro MbI onpeyeHIH AOCOp6UHOHHYIO KpHBYIOB y.-q). cBeTe Kemmdep- 
Ola (MATHO 2), 9IOHPOBaHHOrO H3 MHOFHX XpOMaTOrpaMM (pH. 2), KOTOpasc COB- 
MayaeT C KPHBOH WIA CIMPTOBOTO pacTBOpa 3aBeyomoro Kemnd@epoua ("). Maxcu- 
MYMBI KpHBOL mpv 265 mp u 380 Mp Copnaalor Cc JIMTepaTYPHbIMH aHHbIMH (°). 

Ha ocHOBaHHU pe3yJIbTaTOB Ha- 
UIMX ONbITOB MOXKHO CUHTATb YCTAHOB- 
JIGCHHBIM HaJIHUHe B JIMCTbAX ChepMeH- 
THpOBaHHOoro TaOaKkKa KPOMe KBep-= 
werHHa Takxke Wu kemmdepona (3, 5, 
7, 4’-TerpaokcudiaBona), Kak arJiv- 
KOHa H€KOTOPBIX TVIHKO3H0B. B aH- 
TepaType JaHHbIX O HaJIMYHH KeMIs 
(bepovla B JMCTbAX TaOaKa Kak B CBO= 
60HOM COCTOAHMH, TaK H B BHJle Pv- 
KO3HJOB JO CHX Op He IIPHBOMJIOC. 
B uperkax N. silvestris Kemndepou 
a 0 .~C«iSC‘“<«‘akO:*C<«*‘éa e«~S «CL «Calien Baga (°). 


oS 
co) 
x= 
4 
x= 
ao 
o 
o 
o 
= 
[a 
' 
ae 
(=) 
= 


Puc. 1 


A [latoa 3u 4 we yfanocb ujeH- 
Puc. 2. K JI 3aBeOMOrO THPULMPOBATD. 
MC. 2. pHBble NOrJIOULeHHA J C BHIACHUTb 
Kemmepoula (/) H JA SuIOMpoBaHHOrO IIpeqcraBano wHTepe 
Kemndepoa (//) Take, COMePXKUTCA JIM KeMMepou B 


CB@%KUX TaOauHbIX JIMCTbAX. 

Jina soit Wen MbI Hcnodb30BamIH Mpo6st V u VI apyca cBexUxX TabauHbIx 
mucrbeB copra «Ycruucknit 541» ypoxasn 1956 r. nu III apyca TaOaka Toro xe 
copra ypoxaa 1957 r. c Onbirnoli cranituu Bc. Kosapcxo. Cpasy xe Mocie 
yOOPKH CBexKUX WucTbeB (yOopKa NpousBosusacb | u 20 cenTAOpsA 1956 r. aaa 
V u VI sapyca u 3 mons 1957 r. naa II] apyca) m Ux HusaHbA OpamM OTJeubHBIE 
mpoObl — no 50 r Kaxyaa — Tpu mpobni us V, 2 u3 VI u 1 us II] spycos), KkoTo- 
pple Cpasy *e (PHKCHPOBaJIM KMMALLHM CIMPTOM B TeYeHHe 15 mun. 
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@yaBOHOBble BeLeCTBa U3 (PHKCHPOBAaHHOH TaOayHOH MpOOb! NOyaJH CJIe- 
JLYIOWWMM O6pa30M: MCHOIb3O0BaHHbIN JIA (UKCHPOBaHHA CHHPT AeKaHTHpOBaJU, 
a JIMCTOBYIO Maccy Nocue H3MeJIbUCHHA C KBapIleBbIM NeCKOM 9KCTParHpoBal 
elle Ba pa3a CIMPTOM IIpH KMMAYeHHH Ha BOLAHOM OaHe C OOpaTHbIM Xo0 
JIMIbHUKOM. CoOpaHHble 9KCTPaKTbl KOHICHTPHPOBaIHCb MOA BaKYYMOM JO ry 
cro Maccbl, KOTOpy!0 SKCTparupoBasM CNMpTOM Ip cjlaOoM MosorpeBaHnHn. 
KoneuHblii o6beM 9KCTpakTa — oKosio 20 Mi MosBeprau rHy{pomMsy u OOpadaTel 
Bal MO OMMCaHHOMY Bbillle cnocoOy WIA MOJyYeHHA (blaBOHOBbIX arJIMKOHOB. 

IIpu xpomatorpadupopanuu (mepBblli pacTBOpuTelb BOfa, BTOPOH H-OyTa- 
Hol — yKcycHad Kucwlora— Boga (4:1: 2,2) (*, *)) Heruspomms0BaHHOrO 
9KCTpakTa (plaBOHOMAOB U3 HetbepMeHTHPOBaHHbIX JIMCTbeB TaOaKa YCTAHOBHJIN,, 
YTO KPOMe PYTHHA HM H3O0KBapUATPHHa B HUX COfepxKaTcs eile 1Ba PlaBoHoKa, 
KOTOPbIe 110 CBOeMY MOJIO*KeHHIO Ha XpOMaTOrpaMMax cCoBNaflaioT Cc *laBOHOUA- 
HbIMM WATHaMM O u 4 Ha puc. | Halelt padorsl (*). 

IIpu xpomatorpadupopaHuu TuApOMM30BaHHOrO SKCTpakTa Mbl YCTaHOBMUJIN, , 
YTO MOJyYeHHad XpoMaTorpaMMa UeHTHUHAa TOH, KOTOpaH H300paxKeHa Hal 
puc. 1, 3a HCKIOUeCHHeM TOJIbKO MATHA 3. | 

B rHpomM3s0BaHHOM 9KCTpakTe H3 HedepMeHTUPOBaHHbIX JIMCTbeB TaOaKa| 
MO OMMCaHHOMYy Bbllile cnocoOy HAeXTuuUMpOBasIM KBepIleTHH HW KemMMdepou. | 

TakuM O6pa30M Mbl yCTaHOBHJIH, 4YTO KaK B (ePMeHTHPOBaHHOM, Tak 4H} 
B CBeXKeM TaOake CoepxXUTCA KemMcepoOu, MPHTOM B CBA3aHHOM COCTOAHHH | 
B BHe PMIMKO3u Ja. 

Kpome Toro MbI yCTaHOBHJIH, YTO M3 YNCJIa HEHJeCHTHUUAPOBAaHHBIX (plaBo- | 
HOHOB, OOHAPYy2KeHHHIX B bepMeHTHPOBaHHOM TaGake, B CBex%KeM TaOake Cosep- | 
2*KAaTCA TOMbKO Ba. 

Bpipaxkaio OnaroyapHoctTb H. I. MUBanosy 3a NoMollb B MpHroToBJIeHHH 9KC- | 
TPpaKTOB M3 CBe%KHX TaOadHbIX JIMCTbEB. 


BbicliMi MHCTHTYT MHuLeBOH HM BKyCOBOM MpoOMbILIJIeHHOCTH Tlocrynuso 
r. []nopgus, Boarapus 3 VI 1958 


IMTHPOBAHHAH JIMTEPATYPA 


1 M..K.Muxataos, JAH, 108, 511 (1956); U3s. Xum. uncr. Bonrapcx. Akay. nayk, | 
4, 395 (1956). 2M.K.Muxaitaos, JAH, 121, 511 (1958), *E.C.BateSmit hy, 
Sci. Proc.' Roy. Dublin Soc., 27, 165 (1956). 4J.Kolousek, J. Hartman, Chem. 
listy, 50, 676 (1956). *® H. Rupe, M.Schaerer, G. Klein, Handb. d. Pflanzen- 
analyse, 3, 1932, S.924. ®E. Wada, Chem. Abstr., 48, 9482 (1954). 


Hoknagn Akanemun Hayr CCCP 
1958. Tom 122, Ni 6 


BHOXHMH A 


MW. H. NETPEHKO uw A. A. KAPACHKOBA 


AMHHOKHCJIOTHBIM COCTAB BEJIKOB B MPOLLECCE CO3PEBAHHS 
MOJIOBbIX TIPOAYKTOB Y CAJIAKM PHOKCKOIO 3AJIMBA 


(IIpedcmaeaeno axademuxom E. H. Ilaeaoecxum 28 VI 1958) 


Bonpocn! PusKosorHu H ocobeHHO ONOXHMuH pbIO B MpeHepectoBbili nepuoy 
MX 2%KH3HM HM BO BPeMA Hepecta OcCBeIIeHbI KpaliHe HefocTaTouHo. 

B cBxA3H C 9THM MbI MocTaBHJIM ce6e 3afaueli XOTA Obl YACTHUHO BOCHOJHUTb 
9TOT Mpo6el, BLIACHHB H3MCHEHHe AMMHOKHCJOTHOFO COCTaBa MBI, H MOJIOBbIX 
NIpOMyYKTOB BeceHHe-Hepectyloulel catakH PyoKcKoro 3aJMBa. 

Hamu Oblulo ycTaHOBJIeHO HEMOCTOAHCTBO AMHHOKHCJIOTHOFO CocTaBa* y caJla- 
KM B XOfle OBOreHe3sa HM ClepMaToreHes3a. 

M3 aHHbix, WpescTaBJIeHHbIxX B TaOul. 1, BHAHO, uTO cOJepxKaHNe apruHuna 
B OeKax Mbit, camok II—III craquu 3spenocrn** Obi0 NouTH HeM3MeHHBIM 
(9,95—9,30%). C IV craquu 3penocru o6Hapy2xxeHO pe3koe MaleHue apru- 
HuHa (c 9,30 fo 5,18%). 

IIpu co3peBaHH MOJIOBBIX IIpOAYKTOB He BCe AMMHOKUCJIOTHI YUaCTBYIOT B OJH- 
HakOBOH creneHH. Tak, B Oe€sIKaX MBI CaMOK CaslaKH COJlepxKaHve rucTHAMHA 
jo V crafuu 3pesocTtu HemMHOrO Bospactasio (c 1,21 no 1,65%). Ha V craquu 
3peocTH HaOsiOfaeTcaA Maenue cofepxanuA rucTHAnHa Jo 0,90%. 

ApomatuyeckHe aMHMHOKHCJIOTHI B MepHo Hepecta pblO TakxKe IIpeTrepleBalor 
HeKOTOpble H3MeHeHHA (Tabu. 1). 

B xoyle oporeHe3a B OeIKaX MBI CaMOK HaOJl0JjaeTcA CHUKeHHe COJepxa- 
HUA TpuMTOdaHa c 2,73 No 1,02%; TupgsuHa c 3,65 fo 2,66%. Ilo Mepe cospe- 
BaHHA TOHal yY CAMOK OTHOCHTeIbHOe COMepxanne METHOHMHA B MbIIIIaxX YMeHb- 
Mtanocb c 3,69 no 1,68%. 

Y ornepecruputuxca camoxk (VI craqum 3peocTH) KOJIMYeCTBO MeTHOHMHA, 
apruHuna M THCTHAMHa He3HauHTebHO yBeMUMOCb. YcTaHoBseHo, 4TO Mo 
Mepe CO3peBaHHA ToHal MpOMCXOJMT NocrTeleHHoe HakOMeHHe AMMHOKUCJOT. 

Tax, y cammos II craquu 3spesocru OO6Hapy2KeHO BCeroO HECKOJIbKO He3aMeHH- 
MbIX AMMHOKHCJOT: JIM3HH, THCTHAMH, aprMHHH, METHOHHH HK TpulTodaH,— aB 
ToHaylaX CaMOK, KPOMe MepeuMCJIeCHHbIX AMMHOKUCJIOT (He3aMeHHMBIX), HalieH 
eile WH TpeOHHH. 

B roHaylax caMoxk u cammos III crafun 3peocTH HalifleHa rpynna JleHIMHOB. 
B ronamax camox u camuos IV—V crajum 3pejocru HaOuOfaeTcA KOMIIIeKC 
MOUTH BCeX aMHMHOKUCOT. Ofnako B OelKax OHA CaMIOB B xofe CiepMarore- 
He3a OOHapy2KeHO CHMKeHHe THPO3HHa C 6,21 Jo 0,74%. Ilpouecc HakonnenusA 
TucTHAMHa B OsKax PoHal CaMILOB Ie Ooslee HHTEHCHBHO, YeM Y CAMOK (ra6n. 1). 
B 6enKax roHa CaMOK CaJlakKH Mpollecc HaKOMIeHHA FHCTHAMHAa OUeHb CJla- 
Onli. IIpaxruyuecku coyep2kanne MocdeAHero OCTaBANOCb MOCTOAHHBIM (ra6. 1). 


* OmpeyemeHve aMHHOKHCJIOT TIpOBOAHJIOcb MeTOAOM paciipeeuTeIbHOM XpomaTorpaduu 
Ha Oymare (*), a Take XHMM4ECKHM MyTeM Io Maxk-Kaptu u CyMBaHy, Caxaryuu — Be6epy, 
Keccaepy u Xankxe, Tonxuncy — Buukaepy, Pomnny Mapeuun (1) c H3MeHeHHAMH, Mpeio- 
KennpimMu E. M. Maaukopot (‘). : 
** TIojopospemocTh caaKu onpesedamach 10 6-OaIbHOH WkKavle. 
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Taonnna t 


KosmMuecTBeHHble H3MCHCHHA AMHHOKHCJIOT y CaJlaKH (Ha CbIPOW NIpOTeHH B TIpomeHTax) 


CTtag@uu 3spenoctTu 


MER ORTCNOE ae A 8 Gah a Ba, nme gina aan VES i I we 
MbILUUbI TOHAa bl 
CamkKu 
ApruHuH 9,95 Y,30 5,18 4,92 4,68 Thy TAO. het 8,78 10,44 
Tuctaaa1 ipl Aiea 1,65 0,90 (R23 1,30 Moe AL k8) 1,48 
Mernounu 3,69 3,96 2,06 1,68 iL ie ail 24, (938) Posh DeAZs 
Tpuntoday Pro Te Arie 4|_coy} ‘Lali 1,02 PPA) 1,98 1,64 ly BS 
Tuposux 3,65 3,80 3,81 2,87 2,66 4,87 4,29 2p Tks) ecole 
CamMub 
Aprauin Sale 6,96 (ay? = — 8,74 OPA 10,43 — 
Ducruyun 0,63 Ae 32 1,65 — — 1,07 al lee TAS) — | 
Mernounn Pal) Zao Dro — — 2,41 2,90 2,68) — | 
Tpuntrodau 1 OU 1,26 1,14 1,10 0,95 5,60 2,68 4,491,414 Sh 
Tvpo3uH “De 3,86 3,46 3,04 2,87 6,21 4,18 2,68| 0,74 


Anajoruunad KapTuHa HaOoqasacb B OenKax roHay ocerpa (?), re coxep- 
*KaHue FHCTHAMHAa OCTABaJIOCb HEH3MEHHbIM, KaK Y MOPCKHX, TaK HM y HepecTylo- | 
IHX ocodeH. 

B OenKax roHay, CaMOK MO Mepe HX CO3PeBaHHA Het TlocTeneHHoe yBesHy4e- 
Hue aprunnua (c 7,70 yo 10,41%); To xe ABMeHHe OTMe¥eHO HX JWIA CaMuoB. Co- 
lepxKkaHve apruHuua B MepvoO cospeBaHHA UX MOJOBLIX NPOAYKTOB YBeMUHIOCb 
c 8,74 no 10,43%. OfHako B MbILUIMaxX CaMIOB H CaMOK B Mepvoy co3speBaHus Mo- 
JIOBBIX IIPOLYKTOB H3MeHEHHe APrHHHHAa HOCHJIO AMaMeTpaJIbHO MpOTHBOMOIOX- 
HbI XapakTep. EcJiM B MbILUIMaxX CaMKH CaJlaKH COJlep%kaHHe YKa3aHHOH aMHHO- | 
KHCJIOTbI NO Mepe CO3peBaHHA FoHa Najalo, TO B MbILLLlaX CaMILOB OHO BO3pa- 
cTao (Ta6n. 1). 

Ha ocuope lMpoBesenHoro HCC/IeELOBaHHA MO2KHO MPHUTH K BHIBOLY, YTO B Mpo- 
wecce OBoreHesa HM ClepMaTOreHe3sa AMHHOKHCJOTH! OeKOB MbILIIL WpeTepmeBalor 
CJIO*KHbIe HSMCHEHHA WH HAYT B OCHOBHOM Ha NOCTpoOeHHe NOJOBLIX IPOLyKTOB. 


Bcecolo3Hbl Hay4HO-MccleqoBaTesbcK Hi Iloctynusio 
HHCTHTYT MOpCKOro pbIOHOTO XO3HAlicTBa 20 VI 1958 
M oKeaHorpaduu 


UHMTHPOBAHHAS JIMTEPATYPA 


1p. Baox, I. Boaauur, Ammnokucsoruplit coctap 6e1KoB H MHULeBbIx IIpOAyKTos, 
WJI (1949). 2 A. M. By aanosa, Mss. AH CCCP, cep. 6uon., N2 (1941). 371. B. 
Kyreuos, M.H. Mexpegesa, Mosoun. mpompnua., Ne 8 (1957). 4 EM. Maauw 
koBa, Tp. JlaTBulick. ota. BHMPO, zs. 1 (19583). 
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Aoknage Akanemun nayxr CCCP 
1958. Tom 122, Ni 6 


BHOXHMH 
A. C. IbINEPOBHY 


MHAKTUBALMS XHMOTPHNCHHOrEHA A30THCTON KHCJIOTON 
(ITpedcmaeaeno akademuxom A. B. Iaaaadunvim 19 VI 1958) 


UcesexyH# peakimio [es3aMHHUpOBaHHA XHMOTPHMcHHOreHa HO BAMAHMeM 
NaNO, B KuCcuIOH cpefe, MBI OOHapyxHJIM, UTO a30THCTad KucsOTa OGajlaer 
ACKJIIOUMTEIbHO CHJIbHbIM JeHCTBHeM Ha 9TOT OeoK. JlaxKe B CaMbIX HeOOMbIINX 
<OJIMUECTBAX OHA JIMWaeT MpotepMeHT ero NOTeHUHaIbHOH AKTMBHOCTH M Mepe- 
30JIMT B HepacTBOpHMoe COCTOAHHe. 

ONBITHI ObWIM MpoOBeeHb! B yCJIOBHAX, KOTOPble, Kak 3TO Celiyac NPHHUMaercsA 
(-*) wap.), onTruMabHbI IA JesamMHUpoBaHHA GeKOB a30THCTOL KUCOTOI 
1 HeOMaPOMpHATHbI [WIA Wpyrux peakWMi, B YaCTHOCTH AMasoTHpOBaHUA. XuMO- 
(puncunoren (XTI) nowyuann no mMeroxy Kyuurua (°). Ero nepexpuctasu3o- 
sbIBAJIH 5 pas, OCBOOOA as OT HOHOB cose AMantH30m Mporus 0,001 M consanoii 
<HCJIOTbI M BbICYWIMBAIN MHOpUIN3alHeH. Cyxoi XTI pacrpopsau B alleraTHOM 
syepe c pH 4,0 u npuOaBiaiM pacTBOp HUTpHTda HaTpHA CTONbKO, UYTOObI 
IOJ.YYHTb KOHEYHYIO KOHIWeHTpaluI0 NaNO, or 0,1 no 0,0005 M u KkoneuHyto 
<OHWeHTpaunio Oydepa 0,5 M. Peakunto mpoBosusu mpu Temnepatypax 20, 25 
imu 37°. [JapaduenbHo onbiry Bcerfa HCCeOBaIH KOHTPOJIb, B KOTOPOM BMeCTO 
yacTBopa NaNO, Obi mpuOaBsieH COOTBeETCTBYIONINH OObEM BOB. 

B cmecn, coflepxameH NaNOs, kak NoKa3aJiM y2Ke NepBble OMbITbI, ObICTPO 
303HHKaeT MOMYTHEHHe H 3aTeM, MOCTeNeHHO, Bbillaaet ocaqOK HepacTBOpHMOro 
jeka, UpvueM MpovcxXoOAMT CHHKeHHe MOTeHWMabHOH akTHBHOcTH XTT. 
AccneloBalucb pacTBOpHMOCTb OOpa3yiOulerocad OCaKa B PasJIMUHbIX YCOBUAX,. 
<MHeTHKa Mepexoa Oesika B HepacCTBOPUMOe COCTOAHHE WH KMHeTHKa H3MeHeHHH 
JOTCHIMaIbHOM AKTHBHOCTH B cHcTeMe. KoynuectBo HepacTBopumoro XTT 
pee AH OcaxKlad ero B YCJIOBMAX, BbIPAOOTAHHHIX [WIA eHaTYPHPOBaHHOrO 
XMMOTPHMIcuHOreHa ("), BbIAeCIAA WeHTpudyrupoBaHneM HM perucTpHpyA 3aTem 
3 MpospayHolt %UAKocTH OesOK, OcTaBUIMHcA B pacTBope. OTO MpousBOAMIOCb 
TyTeM ONpefeseHHA ONTHYeECKOH WIOTHOCTH pacTBOpa pH A = 280 mp. OO us3- 
M€HCHHAX CleundpMyecKOH aKTHBHOCTH cyJMIM Npeppaman XTI, ocrawmnlica 
3 CHCTeEMe PaCTBOPHMBIM, B 6-XHMOTPHIICHH JeHCTBHeM KPHCTasIMYeCKOrO TPHII- 
una. BeipaGaTbipad yCIOBUA AKTHBUPOBaHHA, MbI MCXOMMIM 43 Mponuen, Wpey- 
10oxKeHHOH Diisen6eprom u IlIBeprom (*), OMHaKO HeCKOJIbKO MOLM@UUNPOBaJIK 
@, H3MCHUB OObeEMBI pearupytollux BellecTB. AKTHBHOCTb OOpasytolleroca 
-XHMOTPHIICHHa OMpesesaM Ho Metoly Kynurua (°). 

B ta6n. 1 mpHBeseHbI pesybTATHI OMbITOB, KOTOPbIe NOKAa3bIBaloT, YTO axKe 
IpH colep2Kannu HuTpHTa B 0,005—0,008 M peaks mMpoteKaer HHTeHCHBHO, 
1 3a 3—4 cyToK (Temmepatypa 25°) Goslee NOJIOBMHE! Geka Koarysupyer. 

Ocagox XTI, o6pasopaBuiniica B onbITHOH cmecu (pH 4,0), oKasasicsa Hepac- 
‘BOPHMBIM Tipu HelitpaJibHOH peakumu (ocdarTHbii 6ydep HH MpHOaBseHue 
NaOH). Ou nourn ne pacrBopssca mpu pH 1,1! (8 HCl), a rakaxe mpu pH 9,5 
1 oKo0 12 (NaOH), on cnonua Mepexosus B pacTBop Npu AoOOaBseHun OomDUIMXx 
commuecTB MoueBuHbI (800 mr/Mut). OcayoK mor ObiTb paciieneH (MH pacTBopeH) 
(pulicuHoM pu pH 7,8 u remmepatype 25°. Ta uactb XTI, Kkoropas ocTaBaslacb 
3 KaxKJIbIli MOMeHT Mpolecca pacTBOPHMOH, JerKO MofBeprasach MenaTypaunn 
Ip Harpepanuy, Aelicrauu CC];COOH nim WevcTBMH JONOMHUTEIbHBIX MOPIHH 
IMTPUTA, B YEM MOXKHO OblWIO yOeMUTbCH NO MOABWEHHIO CnOcOOHOCTH OCaK Lathes 
yKa3aHHOH BpIMIe CMecbIO. BesloK, COXpaHUBLIM PacCTBOPUMOCTb, COBePHICHHO 
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He OKpallMBasICA B 2XKeJITHI WBeT (AHas0THpOBaHHe) B Mporecce o6padorKi 
a30THCTOH KHCJIOTOH, BTO BpeMA Kak OCAaOK Bcera CTAHOBHJICA PKEJITBIM B TO) 
WIM WHO cTeneHnH. 
B cmeyrouren cepHH ONbITOB MBI KOHTPOJIMPOBaJIH TeYeHHe Ha6u110{aeMo) 
peakUHH 10 JBYM NOKa3aTeJIAM, KOTOPbIe ABJIAIOTCA (cm. B (°)) Han6oulee Ba 
HbIMM JJIX XapaKTePHCTHKH eHaTyp 

Ta6Oauna 1 IMOHHBIX MpOMeccoB; Obl KOJHUCCT 

Bawanve Ha XHMOTpHNcHHOreH HeOOMbUINX BEHHO CONOCTABCHEI AOA yObw1H ee 
KOJIMYCCTB aSOTHCIOM KHCJOTHI muduyeckou (lOTeHILMaJIbHOM) akTH 
noctu XTI u ero nepexoy, B HepacTB 
Bpems geti-| Komuectso pymoe cocToaHue. OnbiTbl moKa3aJii 


HepacTBO- 
A ECM cabot PB mm oe ee aeuere (puc. 1), yTo mpomwecc HHAaKTHBUpPOBa 
s Geka B 


cHoTEI, 4aC.] ome, % HHA WM OOpasoBaHHe HepacTBOPHMO) 
(POpMBI MpOuCXOAAT B TOUHOM COOTBE 


0,05 4,0 72 72,8 CTBHH OHH C JpyrHM. 
0,03 4,0 72 68,8 B waluux nepBbix OMbITaX KOHILCHTP 
ae oe 6 ya una XTI Opa 0,001 M, a KkonuexT 
,95 rt 

0 oxrpons)| 4,0 96 Crem Palla HuTpuTa 0 005 M, Tv. e. B peakg 


UHH NMpPHXOHIOCh Ha OHY MoseKY I} 

Oemka 5 Mosekya HUTpHTa. B mocueny) 

IOWMX OMbITax KovMuecTBa NaNO, Obl eure 3Ha4MTeJIbHO YMeHDBILeHBI. ' 
Mobi Halwiw, 4TO TIpH o6pa6orKe XTI ManbIMM KOMYeCTBAaMH a30THCTOH 
KHCJIOTbI Mpolecc Bcerfla OCTAaHaBJIMBaeTCH Ha Ppa3MHUHbIX YPOBHAX B 3aBHCHI 
MOCTH OT B3xATOrO KOsIMuecTBa NaNO: uactb GesKa Bcerya ocTaeTcA HaTHBHOll 
(pacTBopuMOH), a YaCTb BbIMaqaeT B ocaOK. Peakyna, OUeBHAHO, OCTaHaBJIN 
BaJlacb MOTOMY, 4TO B CHCTeMe He OcTaBalOCcb a30TMCTOH KuUcMOTbI. 3Hast KO! 
JIMYECTBO MpespanleHHoro OeIKa B MOMeHT 3aBepUICHHA peakItWH HW KOJDE 
YeCTBO B3ATOH B OMbITe a30THCTOH KHCJIOTbI, MOXKHO COCTABHTb TIpeACTaBJIeHTK 


O TOM, CKOJIbKO YaCTHIL peakTHBa B3aHMOJeHCTBOBaJIO C OJHOH MOeKYJOF 
Oelka HW OOYCIOBIMBaIO ee epexoy 


B HepaCTBOpUMOe COCTOAHHe. 

B ombite, B KOTOpOM Ha | MowleKysly 
OeKa Oblia B38ATa | MoneKyna HNO, 
(KOHIeHTpallua Oeka u NaNO, cocras- 
asamu 0,0005 M), mpi TulaTedibHO Mpoce- 
JIWIM BeCb XOX Mpollecca, ycraHOBHB 
MOMeHT OKOHYAaHHA peakunn c HNO,. 
B cMecu ompesleIAJIH KOJHUeCTBO Geka, ts 
OE ABUT CR QE Tig PASTRO RU MEU oie pep BOHR Puc. 1. CuwKenve MOTeHI{MabHOH aKTHB 
WMaJIbHY1O AKTHBHOCTb CucTeMbI. B KOH- poetry XMMOTpHMIcHHOreHa HM TMepexog ero } 
TpOJIbHOM ombIre (6e3 NaNO.) u3Me- HepacTBopuMyto cbopMy Mp JelicTBHN a30 
HeHHH OOHapy2xXeHO IipakTHueCKH He ObI- THCTOH KucuoTEI. | — M3MeHeHHA MoTeHIA 
0. Pes ybTarbl lipeCTaBJIeHbl Ha puc. 2, aJIbHOM aKTHBHOCTU (3 MHJWJIMTpaMMax Ha 

THBHOLO OesKa), // — KomuuecTBO HaTUBHOT’ 
M3 KOTOpOrO BHAHO, 4TO peakUHa Gentaee teen 
3akOHY¥eHa H MpeBpaieHo 40% Geka. 

B 9ToM onbire Ha Moviekyty XTI, mperepnesutero r1y6oKoe mpespareHue 
MpHxXofMocb 2,5 MOJIeKYJI HCXOMHOM a30THCTOH KuCOTbI. OHaKO coBeplieH 
HO HeBepOATHO, YTOObI BCA B3ATAA KuCMOTa 9p/eKTHBHO MpopearupoBasa OE 
Kak (akTop, BbIsbIBAaIOINH WpeBpaulenve Seika. Uacrb ee Joana Oblia po 
pearupoBaTb Cc OeIKOM, y2xKe MperepneBLIMM MpeBpallleHve, yacrb — BCTyMNT! 
B HHbIe peakILHH, WeHCTBYA Ha TpyMMbl, MeHee CYULeCTBeHHbIe JIA COCTOAHMS 
Oeka; HaKOHell, MOPIO HM€Tb MeCTO “aCTHUHOe YJeTYYMBaHHe a30THCTOH KUHC 
JIOTHI. YYHTbIBAH BCe 9TO, MOXKHO 3aKJIOUHTb, YTO B OCHOBe OMMCaHHOFO BBIIL 
nmpespauenua XTI mexutT peakUMa MosleKysJIbl OemKa C MeHee ueM JByYMA 
BepOATHO — BCero OAHOK MouieKym0H HNO,; cieqoBaTeibHO, A MoTepn Mo 
TeHI[MaJIbHOH AKTMBHOCTH M Mepexofla OeiKa B HepacTBopuMy!o dopmy, Mo 
BUMMOMY, AOCTaTOUHO XHMHYeCKH MOJMULMpOBaTb BCero JIMIb OAHY CbyHK 
WHOHAJIbHYIO Tpynny Movexysbl XTT. 
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OOuapyxXeHHoe aABeHHe NO cBoeli MIpHpofle, MO-BHAMMOMYy, MpescraBuiser 
00010 eHaTypallHoHHoe MpeBpaulenne XMMOTPHlcHHOreHa. OO 3TOM TOBOpAT 
JIyOoKoe H3MeHeHHe pacTBopuMocTH OenKa, MoTepaA HM CielH@uyecKoH akTuB- 
lOCTH, KOJIMYECTBEHHOC COOTBETCTBHE CHWKCHHA AKTHBHOCTH HM Mepexojya Geka 
} HepacTBOpHMy!0 (opMy, OKpalliuBaHHe MoceqHe 3a cuer HasOTHpOBaHHA 
HaTHBHbId XTT B aTux ycoBMAXx He OKpalluBaeTca). 

Henb3a, OfHaKO, CYHTaTb HCKIOUCHHBIM HM MHOe OObsCHeHHe JelicTBUA 
INO, — coefuHenne («cilmBaHue») HaTHBHBIX Mosekya XTI 3a cuer orsep- 
[bIX MOJMPHIMPOBaHHEIX (byHKIHO- 


laIbHBIX TPYNM, BXOMAMAX B CocTaB % 
lOTeHWMaIbHOrO «peakTuBHoro Kent-  § “%K-——.-—_______« 
a>» MpodepMenta. Takaa peakuna & 
forsia Obl CieaTb GemoK HepacTBo- »y 
MMbIM HM HHAKTMBHbIM, HecmoTpa Ha SW 
: Bs S) i ee 
‘OXpaHeHHe HaTHBHOM MakpocTpyk- RW > 
ypbl. Ileppoe o6bacHeHue, Bce xe, SW 

P ee EEE CL ED a IE iki 


IpeAcTaBAeTCA MHe Oomee mpaByo- 
Orth: Puc. 2. Crentenb MpeppalleHua XMMOTpHMCHHO- 
Asorucraa KHCOTA NpeACTAaBIAeCT fpeya nox BAMAHMeM a30THCTOLl KUCMOTEI, B3ATOI 
000M OUEHD CHJIbHbIM MW CHelMpu4ecKuit us pacueta | Momexyna na | MowleKyay OeKa. 
jeHaTypupyroummi arent. Hanomuum, { — kouTpoub (6e3 NaNOs), // — onsit 
ITO OJMH W3 HanOovlee MOUIHbIX eHa- 
‘ypupylouyux daKkTropop—yertepreHtH (Hampumep Na-osemusacysbdbar) Moryt 
IPOABJIATh CBOe JleHCTBHe MPH KOHMeHTpalluaAx puMepHa Jo 0,008 M. Aso- 
MCTaH KMCIOTAa, KaK Mbl BHJleIM, MoxeT BIHATb B 1O—14 pas cuubHee. 
BecbMa CYlUleCTBeEHHbIM ABIAeTCH TO, UTO NOMHaH unakTHBalua XT u 
JtyOoKoe H3MeHeHHe eFo pacTBOPHMOCTH MOryT G6bITb BbI3BAHbI pH BosselicT- 
MH, MO-BHAMMOMYy, BCero OAHOH MoseKysibt HNO, Ha Momekyay Oemka. Pe- 
iKUMH NOJOOHOro poja B OeKOBOH XHMMM U3BeECTHO O4CHb HeEMHOTO. YMeCcTHO 
SCIIOMHHTb O JeHCTBHH Ha HekKOTOpble OeKH WHu380NponUdpropdochara, Ko- 
‘OpbId Take cMocobeH MOJIHOCTbIO HHAKTHBUPOBaTb (PepMenT, OyAyun mpHOas- 
IeH B 9KBUMOJICKYJIAPHOM KouIMuecTBe. M3BecTHO TakKe, YTO paspbIB OHOU 
[JIM HECKOJIBKUX JMCYIbCUAHbIX TpyIil Moxer MaOWIH3UpOBaTb MOJIeKysy 
eIKa HM MpuBectu K JenaTypauiun (1°,14). 

- YcNOBUA LelcTBUA a3OTHCTOH KMCNOTHI B HalWHX ONbITaX OblWIH XapaKTepHbl 
(IX peakUHH Wes3aMHHHpOBaHHA. ITO 3acTaB/AeT UpeNoaraTb, uTO PYHKILKO- 
lalibHad Ypyima, MojludullupyemMaa B MosieKkysie XTT, saBanercaA OMHOH U3 
IMMHHBIX PpyMl HW UTO OHA 3aMeHAeTCA Ha PHAPOKCH. Crelyer, OMHaKO, yun- 
‘bIBATbh BO3MOXKHOCTb peakuuH HNO, c Apyrumu rpyntamn Geka. 

Tlomyuenuble aHuble MoKa3biBatoT HaJIHUve B COCTABE MOJIEKYJIbI OedIKa OCO- 
bX CYHKUMOHAIbHBIX Tpyn, «efKO YASBHMBIX», HCKJIIOYMTeIbHO UYBCT- 
SMTCIHBIX JIA OMpeeJIeHHbIX BOSJelicCTBHH MH MMeIOWIMX, BepOATHO, OCOOoe 
HaueHHe JIA CTaOWJIbHOCTH HM MHbIX cBolcTB. Moyudpulupyemas rpynna, 
SMAMMO, BXOAMT B ONpeeseHHY!O CBASb, CYMLeCTBYIONLyI0 AIA PesHCTeHTHOCTH 
[aKPOMOMeKYAPHOH CTpyKTYpbl B WeIOM. CpejeHHH O TakMX Ppylax wn 
BA8AX OUCHb MaJlO H OHH MpeACTaBJIAIOT, HECOMHEHHO, OoJIbINOH HHTepec. 

HCTHTYT OHOXHMHH Ilocrynno 

See aie YCCP 14 VI 1958 
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XHMHYECKAA TEX HOJIOL HF 


A. C. WEBJIAKOB, B. C. 9TJIMC, K. C. MAHCKEP, JI. M. JETTAPEBA, 
lr. T. ®EJOCEEBA u M. M. KYS4EPEHKO 


NOJIYGEHHE W3SOTAKTHYUECKOLO MOJIACTHPOJIA 


(IIpedcmaeneno akademuxom B. A. Kapeunom 27 VI 1958 ) 


B wutepaType OnncaHbl NpMHUAMbl NOJyYeHuA HM HEKOTOPBIe CBOLCTBa H30- 
TAKTHYECKOTO MOJIMCTHPOJIa, CTpoeHue ero lene, a TAK2KE WHPOKO OOcyxasicA 
MeXaHH3M CTepeocnellnpuyeckoH NoHMepusaunn ('~*). OqHako onnCaHHA Me- 
TOMa NOMYYeHHA WH NapaMeTpoB polecca B WHTepaType Her. Llembio HacTosmel 
paOorTb! ObIIO BbISCHEHHeE YCJIOBHH CTepeocnenuuyecKOH MOMMMepH3allHH CTH- 

pola, MpHrogHbIxX MIA TexHOJOrHue- 


Ta6Onmuna 1 CKOorO OdopMJeHHA. | 

Sion oom TlonuMepu3alna CTHPONa MPOBOAK- 
as eenero FO | pumewanux  IACb Ha KaTaJIMTHYeCKOH CHCTeMe TPH 
rua tr TiCl, 3THaJIOMHHHH —TpeXXJIOpHCTHIH = TH- 

TaH B Cpesle HaCbIIIeCHHbIX YyIvileBoqOpo- 

ile Creer Co oes 5 noB mpu 30—120° B atmocdepe a30Ta 
5,50 3.12 Saat B CTCKJISHHEIX Jla6OpaTOPHbIX PeaKTO- 
ale a AI(CHs) _,  PaX, a 3aTEM B UETHIPCXJIMTPOBLIX Me~ 
TiCl, TaJIIMYeCKUX ABTOKJaBaX H, HaKOHElL,! 
8,65 6,40 T =120°, Ha KaMepaJIbHOH ycTaHoBKe c 40-m1HT. 
3 yac. POBbIM PpeaKTOPOM. 

40,00 7,47 Bpiula OTMeyeHa 3aBHCHMOCTb CKO-} 


pocTH NOJIMMepH3alluH HW BbIXOa H30- 
TaKTHYeECKO (ppakiluu NoMMMepa oT KOHUWeHTpaunu Al(C,H;); B pacTBOpuTe- 
ye — O€H3HH MapKH «Kasoma» (cm. Ta6. 1). 

B [aJIbHeHeM JWI CHATHA OCHOBHBIX NapaMeTpoOB Mmpollecca NOJMMepHsa- 
WHA CTHPOJIa MpOBO_uMach MPH KOHWeHTpalun TpHeTHIamomMuHHA 10%. Bi 
CBA3H C OCOObIM MexXaHH3- 

MOM cTepeocnelnpuyeckou 
noJIMMepH3allun OouIbIUI0e i 
BJIMAHHE Ha BbIXON u CBOH- ; 
CTBa odMMepa OKa3bI- 
BaeT MOJIAPHOe COOTHOMEHHE 
Ki Al(GH;),: Ticl,. 

3aBMCHMOCTH BbIxXOJa 430- 
TakTuyecKoH dpakunu (III 


(Ppakwus), MpoweHTHoro co- Lhe ay 25 10 1h 20 28 30 35 40K 
yepxaHuxA amopduon dpak- ; 


ILHH B nowuMepe (I @pakuns), Puc. 1. 3asucumoctb Baskoctu (a), colep%Kanua amopo- 
XapaKTePHCTHYeCKOH BA3KO- Holi actu (6), BbIxogla (@) H MoTHocTH (2) or K | 
cTH (B  IukKJoreKcaHoHe 
npu 20°) wu maornoctu () or Beanunnp K MIpe€ACTaBJICHLI Ha pHc. 
Bprxo ws0TakTMYeCKOH M amopdHoli cbpakuuit B NOJIMMepe B 3aBHCHMOCTH 
OT H3MCHCHHA TEMUepaTyPbl peakIMH MpeACTaBJleHbI Ha puc. 2. Yeemuuenne 
OOMerO BHIXOMa NOMHCTHPOMA MPOHCXOAUT TOMbKO 3a CUeT yBerMUeHHA BhIXOMa 
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Igomuocib 
™ SS 
-3 8 


* Cadepat. GMapipH. acini 


amopHor cppakiuu. Bpixox usotaktuyeckoli (pakiHu Ha equuuny TiCls npax- 
THYCCKH He H3MeHAICH. 
IIpu yBennyenuu CyH, : TiCls or 10 go 15 conepxxanue amopdpHoln dpakuun 


B NOsMMepe yBeIMuNBaOch B 1,5-+2,0 pasa. PesysbraTb! THNMUHBIX OTBbITOB 
cBeeHbI B Tay. 2. 


aOniew mal 2 


3 Bpixog |Bpixo - 
Be conce BarpyxeHo eves fpaseoe yes cocrap, enopdoi ranrueck, 
CoH, : TiCl, CTHpoula, Kr end ie a, “Cally Ipumeyanua 
| I bp.| II gp. |III op. TiCl, TiGls 
BALD 10,0 Oss) ISOs) MAO COs0)) 9 5,7 8,79 |Konmextpaunsn 
Al(C2Hs5)s=7%. 
IK Sale = OOF 
LORD S)5 71 6,6 OFS) led 89,4 0,76 eS 
10,6 9,0 6,5 LOR Oe 87,8 0,67 6,70 
10,0 8,4 6,2 A AO) lsh OA 6,80 |Koxnnmexntpanna 
Al (CoH5)s=5% 


IloctoaHcTBo BbIXOMa H3OTAKTHYeCKOFO TIpOMyKTa culekyeT OOBACHHTL M0- 
CTOAHCTBOM BeJINYHHbI AKTHBHOM MOBEPXHOCTH KaTaJIM3aTOpa, Ha KOTOPOH Mpo- 
MCXOQUT OOpas0BaHHe H30TAKTHYeCKOrO NOMMepa. OOpa3s0BaHue xe aMOpduHoro 


% ee 6 a 

, 0, 10 600 at 

on 8 | 400 

> Ss ® Wl 

3 20 = 

F LUG 

S70 100 

) 

> c 

" 70 80 90 0 10 720 130 140 150 40 GO 80 100 120 140 160 160 200 220 

7 vie 

Puc. 2.3aBHCHMOCTb BHIXOa H30TAKTHUeCKOH (a) Puc. 3. U3menenne JecbopMallun sHHel- 

A aMopdHoH (6) dpakWHi u codepXaHHA aMop- HbIX MOMHMepoBw Nok WelicTBHeM MocTO- 

)HOH uacTH B MomMMepe (6) OT TeMMepaTypH. AHHOM Harpy3KH B 3aBHCHMOCTH OT TeM- 
k= O25, CablyfiiGh=— IG Tepatypbl. @ — Wcxogubili MomMcTHpON, 


6—1 dpaxuna, e — I]+I1]] bpakuna, 
2 — III] dpakunu, 0 — mpouspojcTBeH- 
HIM OOpasely 


MpOLyKTa, MO-BUMMOMY, He CBA3aHO C NOBCPXHOCTHBIMH SppeKTaMH UM MpOucxo- 
IMT B TOMOreHHOM pacTBOpe N10 HOHHOMY MeXaHH3My. 

Tlomuctupoa mp nouuMepu3alun Ha ONMCaHHOM CHCTeMe MOXeET ObITb MOJy- 
1@H, B 3€BHCHMOCTH OT YCJIOBHH Mmpowecca HM MeTOa MOJIMMePH3allMH, Kak IMIOWI- 
HOCTbIO KpHcTamMyeckHH (98,5—100%), Tak uc comepxKaHHeM 3HAUMTeMbHOTO 
KONMUeCTBa amopduol dppakunn. Ha pune. 3 mpeycraBJeHbl THNMYHbIe CHATHIC 
aa Becax Kapruna TepMOMexXaHHYeCKHe KPHBbIe MpOH3BOCTBeEHHOTO OOpasila 
4 TlOMMepa, MOIyyeHHOrO Ha KaTasuTHMYecKoOH cuctreme Al(C,H;)3 + TiCl;, 
A TAKKE OTICIbHBIX Ppakuuk ero. [IpumeyaTesbHa OYeHb BbLICOKaA TeMIepaTypa 
DASMATUCHHSA KpHCTaJuIMYeCKUX OOpa3zioB (220—230°). Ha puc. 4 mpuBeyexbi 
DEHTTEHOrpaMMBI MOJMCTHPOJIa H3OTAKTHYeCKOrO H aMOpPu30BaHHOTO MlaBue- 
iMeM TIO], BAKYYMOM C MOCJeLYIOUWUM OBICTPbIM OXxsMaxKeHueM OOpasyoB. [lo- 
Ty4aeMbIli Ha KaTaJIHTHYeCKOH CHCTeMe TPHa/IKUMAJIOMMHMM —TpexXJOPHCTHIM 
rHTaH MOJIMCTHPO MMeeT THNMYHYIO WIA KPHCTaJIMYeCKHX NOJMMEPOB PeHT- 
‘eHOrpaMMy. 
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Hexoroppie (bu3HKO-MexaHu4eckHe H IICKTPHYeCKHe CBOHCTBa ONMCaHHOTO 
NOJMCTHpOa MpHBeseHb! B Tau. 3. 


MacOmi Yulia eo 


Mso0rakTH- Amopoupiit 
HECEAM IOs MOJIMCTHPO 
wHCTUpON 

Yyeubuat yapHaa BxA3- 

KOCTb, KP+cM/cM” 95 20 
Tpepgzoctb no Bpnnesmo 30 19 
YjlesbHOe NMOBepXHOCT Hoe 

CONPOTHBJIeHHe, OM 2-104 101 + 101” 
Y [eJIbHOe OObEMHOE COMpo- 

THBJIeHHe, OM/CM 1,8-1017| 5-10%-—5-10!7 
Tanreuc yrua jMavieKTpH- 

yeckHx Norepb mpu 10% ry} 0,00018 0,0002 + 0,001 
Jivaektpwueckan  MpOHH- 

I[{ae@MOCTb 2,8 oa 
CpejHee m1poOuBHoe Halps- 

2KeHHe, KB/MM 3 PAS — 


B 3aks0ueHHe TIpHHOCHM UCKpeHHIOIO GaarojapHocrb aka. B. A. Kapruny) 
3a ICHHBbI€ COBeTbI HM NOMOI{b MPH BbINOJIHeHHU padorHl. 


Tloctynuuio 
26 VI 1958 


UHMTHPOBAHHAA JIATEPATYPA 
~LeK. Williams, J. Vean den:Berehe, KaR. Dunham, We2D ie 


YI 
mage, J. Am. Chem. Soc., 79, 1716 (1957). * G. Natta, J. Polym. Sci., 16, 143 (1955). 
3G. Natta, Modern Plastics, 34, N24, 169 (1956). 
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TPEOJIOTH A 


r. H. BPOBKOB 


O 30HAJIBHOCTH HW CTAXMHHOCTH TMPOLLECCOB 
MMUHEPAJIOOBPA3SOBAHUSA B TEPPHFEHHbIX MOPOXAX 
HY KHETO AAJIEHA FOrO-BOCTOYUHOLO JAPECTAHA 


(IIpedcmasaeno axademuxom H. M. Cmpaxoseim 3 VI 1958) 


B cOxKeHUM MOWHOM TeppHreHHOM TOMI HMXKHErO aasleHa }ro-BOCTOUHOrO 
JJarectaHa MpwHuMalwT yyacTHe TeHeTMueKH pasHOOOpa3sHble OTMOXKeHHA, OT 
aJIJIOBMaJIbHbIX 1O TAIMUYHBIX MOPCKHX, B TOM 4HCJe (bMWeBbIX. OHH 3aKOHOMep- 
HO CMeHAIOT [pyr Apyra Np cileqoBaHuu c ceBepo-BocToKa (cc. XypcaHTHb, 
[ixynu, Xopeax, Puper) ua tor u wro-3anay ([IIpucamypckuit pation), mpwuem 
B CeBepHOH HM CeBepO-BOCTOUHOH YacTAX PpacCMaTPHBaeMOH TeppHTOPUH pa3BHT 
YIJIeHOCHBIM KOMIUIeKC (MOLHOCTb OKOMIO 2300 M), 

Muuepasoro-nerporpaduyeckue HCCieOBaHHA YyIJIeHOCHBIX M Helocpelcr- 
BeHHO NapareHeTHyeCKH C HAMM CBASAHHDIX THMMYHBIX MOPCKHX OTMOKeHUH MOKa- 
3aJIM FOCMOJCTBO NOJIMMMKTOBBIX MOpO HW 3HAYHTeIbHYIO YCTOHYHBOCTb CocTaBa 
TepPHreHHbIX KOMMOHeHTOB (MUHepaJIOB H OOJOMKOB Mopon) Ha Moulayqu. B To 
Ke BP€MA KOMMVIeKC aYTHTeHHbIX MHHEpasOB He TOJbKO KayecTBeHHO pa3Hoo6- 
pasen (64% BCeX MHHepaJIOB ABJIAIOTCA HCKJIOUNTEIbHO AYTHPeHHBIMH WJIM OJHO- 
BPeMCHHO ayTHTeHHbIMH HM TeppHreHHbIMH), HO TakxKe pacipocrpaHeH HepaBHO- 
MePHO, B 3aBMCHMOCTH OT (balWaJIbHOU MpHHaWiexKHOCTH NMOpod, a Haxosaumeca 
B OHO HM TON %Ke NMopose AMareHeTMYueCKHe MHHEPaJIbl, KAK MpaBWJIO, ABJIAIOTCH 
Pa3HOBO3pacTHbIMH. ITO Mpexye BCero KacaeTCA HaMOosee paciipocrpaHeHHbIx 
JlMareHeTHuecKUX MHHepasioB — KBaplla, CHleputa (cujepomesuta), aHkeputa 
‘(4 MooMUTa), KaJIbIlMTa, MMpuTa, O KOTOPbIX MU OyfeT HATH HuKe peUb. 

IlocrosHHBIH yueT OTHOCHTeJIbHOH pOJIH OTeIbHbIX COCTABHBIX uYacTeli 
WeMeHTa C MOCeYIOUIMM BBIUHCJICHHeM TaK Ha3bIBaeMOTO IeMeHTHOTO uNCJIa* 
WIA KaxKJlOrO H3 paclipocTpaHeHHbIX KOMIIOHEHTOB IleMeHTa (KBaplla, CHepuTa 
‘WM aHKepHuTa, KaJIbIMTa) NOSBOJIMJI YCTAHOBHTb [JIA NeCYaHO-aJIeCBPOJIMTOBBIX M0 - 
pod pasiM4dHoOli PaunalbHOl MpMHaexKHOCTH 3aBUCHMOCTh, U300paxKeHHy!0 rpa- 
tbuyecku Ha puc. |. Anaiv3 JaHHbIxX NOKa3aJ1, YTO B pacMpocTpaHeHHH OCHOBHEIX 
AYTHTeHHBIX J\MareHeTHYeCKUX MUHepasloB HaOvlOfjaeTcH CHO BbIpaxKeHHaA 
HEOAHOPOAHOCTh: B PYCJOBbIX MecuaHuKaX HM aJleBpOuMTAaX FocrofeTByeT ayTH- 
TeHHbIii KBapll, MpHcyTcTByeT HeOoO/IbUIOe KOMYeCTBO CHepuTa HM aHKepnHta, 
KaJIbIT peOK; B aHaJIOTHUHBIX Nopozax danni JJ u ocodenno KIJIJI pesKo 
CHMxKaeTCcA COfepKaHhe ayTHreHHOrO KBaplla HM MpeHMyllecTBeHHOe pasBHTHe 
‘Wouyuaior CHfepHT H aHKepuT (MpeoOsalaer) Mpw MpofosKalouleMca Bce elle 
HM3KOM COjlepxKaHuH KaJIbUMTa; MecuaHOo-aneBposmuTOBbe Noposb d@anun MA 
BBIJeIAIOTCA Pe3KO BOSPACTAIOMeH POJIbIO KaJIbIMMTAa, CHH2KCHHEM NOUTH BABOe 
KOJIMUeCTBa CHeputa H aHKepwTa HW HHYTOXKHbIM COflepxKaHHeM ayTHTeHHOrO 
/kBaplla. 


| 
1 


* [lemeHTHOe HHCVIO Nosy daeTcA NepeMHOKEHHEM BEMMINH CpeAHELO MpOWeHTHO!O COepKanux 
| JaHHoro KOMMOHEHTA NO OTAe/bUbIM HHTePBAAM Ha BbIparXKeHHOE B MPOlenTax KoMAECTRO OOpas- 
[oR C TaKMM Cosep2KaHveM KOMIOHEHTA M MoCJejyIOulNM CyMMMpOBaHHeM TIpousBeqeHHH (oTjeub- 
Ho No Kaxjoli dauuu). MakcuMaibHat BO3MOxKHaA BeJMUNHA WeMenTHoro uNca 10 000 


§(100 100). 
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TakHM OOpa30M, BAOb OCeBOM JIMHMM Cylla — Mope HaMeyaIOTCA orpere- 
JIeHHbIe MuareHeTHuecKMe aYyTHTeHHO-MMHepaorMyecKkHe 30HbI, CMeHATIOLUIE 
MOCTeNeHHO MOCeAOBaTeIbHO pyr Apyra: 1) KBapleBaaA c HeOOJbIIHM KOJH- 
yeCTBOM CHJeputa HU aHKeputa (aJOBMaJIbHbIe Noposbl), 2) KBapl-cHepuTo- 
AHKepHTOBaA (eIbTOBad), 3) AHKEPHT-CHepHTOBaA C HeEOOJIbUIMM KOJIMUeCTBOMN 
KBapila (MpHebTOBble MOPCKHe OTMOMKeHHA THMa KOC, Mepecpileh) Hu 4) Kavb- 
WHT-aHKepHT-cHeputToBad (MopcKas). 

BplaBJleHHad (palluaibHad MpWypOueHHOCTb KPe€MHeSeMOBOrO H pa3JIMUHbIX 
KapOOHaTHBIX ILCMeCHTOB B TeC4YaHO-asleBPOJIMTOBBIX NopoaX HWKHerO aaJleHa 
soro-BocTouHoro JjarecraHa uMeeT B OMpeslesieHHOH cTelleHH OOulee 3Ha¥eHHe H 
NOTBep*KMaeTca MIpHMepaMH H3 COOTBETCTBYIO- 
IMX OCaJ[OUHbIX KOMIVJICKCOB J{pyruX PaHOHOR 
CTpaHbl. 

Bropylo ocoOeHHOCTb MpoleccoB Anare- 
HeTHYeCKOrO MMHepaslooOpa3s0BaHHA COcTaB- 
JiseT cTafiuinoctb. M3yyenne MHorouncsen- 
HbIX UMIMdoOB OOJIOMOUHBIX MOpos, H KOHKpe- 
WMH ACHO MoKa3blBaeT, YTO (hOpMHpoBaHHeE 
jlMareHeTM¥eCKHX MMHepasloB MmpoTeKaslio &F 
oMpefleseHHOH MOCJeAOBAaTeIbHOCTH, B COOT- 
BeTCTBHH C HallpaBJIeHHO SBOJIOWMeH Mmpo- 
IecCOB ayTHTeHHOrO MMHepaslooOpasoBaHHaA. 

HanOojlee paHHAM MHHepasoM sABJIAeTCA 
raaykKOoHuT. OH sBeTpeyaeTcaA B e]MHHUHbIN 

p Z AN. MA MSONMPOBaHHbIX Mopax, KC€HOMOPQHbIN, HHO+ 
ryla TpeuLHHOBAaTbIN, IIpH4YeM HeEKOTOpble Tpe 
‘Puc. 1. OrHocuTetbuble coxepKanuA  IMHbl 3aJIedeHbl TylayKOHHTOM, Jpyrue 3a- 
nena ep SenoO TER a LEY ee MOJIHeHbI arperaTaMu MesIKOpOMOospuyeckor 
madi qa wOPes ayeaonue 7. cudeputa. Ilocaequuit aBasierca Gonee mone; 
MOABOAHOLeJIbTOBEIe, KI] — pu- AbIM WH, eCJIM He CUHTATb PeKO BCTPevak 
A€IbTOBbIC MOpCKHe THIla KOC H Tlepe- ILHHCHA rlayKOHHT, CaMbIM PpaHHUM 3 HaH6o 
cputel, MA — Mopckue Heriy6oKo- yee pacnpocrpaHeHHbIX ayTHTeHHbIX MHHepa 
BOAHBIe OTJOKeHHA. 1 — Kambilur, 
2—auxeput ucugeput, 3— Knap OB. Cufleput cylaraer arperaTbl pom6os2py 
yeCKHX WJM cyOpoMOospnueckHx 3epeH Hd 
cTeHKax Op B MecuaHHKaxX MW asleBpOJIMTaX HM ABJAeTCA TlaBHOH cCocTaBHOH 
YaCTbIO OOJIDINMHCTBA KOHKpellMii; IpHCyTCTBYIOWMMH PAOM C HAM ayTHreHHbiit 
KBapIL ABJIACTCH HECKOJIbKO Ooslee MOJIOAbIM H YaCTHYHO OHOBPeMeHHbIM —} 
OH y2Ke OKAHMJAeT arperaTbl CHepuTa WIM HaXOJMTCA C HMM B PaBHOMpaBHbL 
OTHOMMCHHAX. : 

CilelyIoulMM MO BO3pacTy AMareHeTHUeCKHM MHHepaJIOM B MecuaHo-aleBpo4 
JIMTOBBIX NMOpOaxX ABJIAeTCH AHKePHT; B CJlyyae COBMeCTHOTO HaxOKeuns 
 KBaplleM HW CHJe€pHTOM OH 3aMOMHAeT OCTaBIUeecA CBOOOLHBIM MIpocTpaHcTBo) 
KOppodMpyer KBapll HM YacTHYHO 3aMellaeT cuepuT. Berpeyatoumeca uHorsa 
B IwlacTaX MWeCYaHHKOB Tl03HefMareHeTH¥eCKMe KBapll-AaHKeEPHTOBbIe KHJIKE 
TaKxKe NOATBepxaloT HadsOJaemMble B WeMeHTe COOTHOMeHHA MMHepaJoB 
KBapll OOpasyer rycryt0 CeTb CTOAOHKOB 3epeH, YaCTO CIMBAaIONMXCA B CIOMIHON 
arperaT, a OCTaBIIMeCA HeMpaBMJIbHble MYCTOTbI 3alOJIHeHbl arperaTOM aHKepHi 
Ta. Cujleput B 2kWuIaX He BCTpeyaercsA, ABIAACb Gomee paHHUM OOpasoBaHnem., 
4ueM KBapll. B nomb3y Oomee paHHero BOSHHKHOBeHHA Cepia, 0 onanetenl 
¢ aHKepHTOM, FOBOpHT TakxXe TO, YTO BO MHOFMX MecuaHuKax dauuu KIT JI werpe? 
yaloTCA CHlepHTOBble (cHeponme3suToBble) KapaBaeoOpasHble MecuaHuKOBUs4 
HbI€ KOHKPeWMH, MOJIHOCTbIO HJIM MOUTH MOIHOCTbIO JIMMIeHHbIe AaHKepuTa, B TC 
BPeMA Kak CaMH IeCuaHHKM COMepxKaT OUeHb MaJlO CHAepuTa UM WeMeHTHPyIoTCsAr 
TIPCHMYILeCTBeEHHO aHKepHTOM (HapxAAy C KBaplleM HM THApocsooH); NnosOOubIE 
COOTHOMeCHHA MHHepaJlOB MpOJIMBaIOT CBeT H Ha BPeCMA BOSHHKHOBCHHA KOHKpe4 
TMi. | 

Kora OHOBpeMeHHO C KBaplleM HM aHKepHTOM HJM CHepHTOM u aHKepHToO 
B IWeMeHTe MpHCyTeTByer TakKe HW KaJIbIMT, MOCeLHHH BCera ABIAeTCA Goued 
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LemenimHoe Yubedg —> 


MOJOMbBIM MHHepasiOM — OH aKTHBHO KOppOsupye? ayTHreHHbIi KBapU, CHepuT 
M aHKepuT HW 3anoJIHAeT BCe OCTaBLIeeCA K TOMY BPeMeHH elite CBOOOAHBIM mpo- 
CTPaHCTBO. ITO, B YaCTHOCTH, XOPOLO BUAHO HU B pase CH ep uT-KaJIbLLTOBBIX 
MecuaHbIX KOHKPelMi, Pe CHepHT CilaraeT paHHue KpycTHuKalHOHHble OTO- 
(PONKH BOKPyr TeppHreHHbIX 3epeH, a KaJIbILMT — HCKJIOUMTeEbHO KCeHOMOp(- 
HDI HM 3amOJIHAeT Me/IKHe MpOcTpaHcTBa MexKAy CHepuToM. 

J{oNOMUT MpUMepHO OfHOBOspacTHblii C AHKePHTOM; B peAKHX Clyuaadx OH 
opMupoBalica Mocme KabUuTa. 

B OnucbiBaeMbIX Mopojax, HO yxKe MpevMyulecTBeHHO B aprHJuTaX HM KOH- 
KpelMAx auuM MOpCKMX yMepeHHO wyOOKOBOJHbIX PIMHUCTbIX OTIO*KeHUE 
(MP), B 3Ha4yHTeNbHbIX KOMMYeCTBaX MpucytTerByer TakxKe muput. Ero B3auMo- 
OTHOUIcHMA C paHee PaCCMOTPeHHbIMH MHHEPaslaMH OTYETJINBO yCTaHaBJHBaIOTCA 
B KOHKPelMAX THMa CelTapH, NOMOCTH KOTOPbIX OGObIUHO BBINOsHeHbI OypoBa- 
THIM KaJIbIMTOM WIM KaJibUMTOM HW MupuToM. B cilyuae coBMeciHOrO MpHcyTcT- 
BUA, B MOJOCTAX CHAePHTOBLIX (OHM MpeobsagaloT) Centapuit KabUTAa nupHta, 
MOcMeNHHH, BCerfa Coulee paHHUi, ClaraeT Ha CTeEHKAX NYCTOT CNJOLIHbIe MeKO- 
KPpHCTaJIM4eCKHe HaJleTbIl, B TO BpeMA Kak KaJIbILHT 3aNO/HAeT BCIO BHYTpeH- 
HIOIO MOJIOCTb; KpOMe TOPO, B Tele CAMAX CHACPHTOBbIX KOHKpellMit MMpUT Hepey- 
KO OOpa3yer 3epHucrTble arperarbl B MEAKUX WeeBUAHbIX MycTOTKaXx. 3ecb NH- 
PHT MoJloxKe Cueputa, HO Oovlee paHHuli, vem Kabuur. McKmioueHvem ABJIAIOTCHA 
JMUlb panheMareHeTH4eCKHe KaJIbUMTOBbIe KOHKPellMH W3 HeEKOTOPHIX apruJ- 
Autos dauuu MI, y koropbix HepeAKO MpuxosNMOCch HaGMOMaTb Goviee NO3qHeEe 
MOABJICHHE MAPHTa; POPMUpOBaHHe 2THX KOHKPeUMA, OAHAKO, MpoTeKaso B cHe- 
WMPHYeCKHX MIA WAaHHbIX OTIORKeHHM yCNOBMAX (CHAepuTOBaA CTauA OTCYTCT- 
Byer). Korga B cellrapHaAx, KpoMe Muputa, NpucyTcTByeT Take XaJIbKONUpUT, 
OH ABJIAeTCA Oolee MOJIONbIM, YEM MMPHUT (CJlaraeT HaJIeTbI KPHCTaOB Ha NUpH- 
TOBOM Mosce), HO CTapl> KaJIbIHTAa. 

Takum 06pa30M, B TeppHreHHbIX MOposax u y OOJbUIMHCTBa KOHKpellMi HHK- 
Hero aasleHa toro-BocTouHoro JjarectaHa HaOofaeTcH clefsyloulad THNMWHasA 
MOCMe€MOBaTeIbHOCTh OOpa3s0BaHHA MHHepaos: 


TMpHT (— XaJIbKOMMpHT) ~ KabUMT (THNMYHO AIA KOHKpeLHh) 


(raayKouuT) > cHAeput 


KBapl, (— MMpHT) > anKepHT > KasbUMT (THNMYHO Za NecuaHo-ase- 
BPOJIMTOBbLIX NOpo) 


‘Kaspunt-nmuputopble KoHKpelun chauuu MI c nocaelopatesbHocTbio KalJlb- 
IMT—>MApUWT COCTABAAIOT OTACIbHbIA MapasVebHbIM pad. 

_B coorserctBu C HAMeYeHHOM ycTOHYHBOH NOCMeLOBAaTebHOCTbIO C(POPMHPoO- 
BaHUA MHHepasOB MOXKHO TOBOPHTb O CHepHTOBOH, KBapieBOH, MMpHTOBOH, 
aHKePHTOBOH HM KaJIbILMTOBOM CTaMMAX AMareHeTHYeCKOTO MHHepaslooOpa30BaHHa. 

YctTaHOBJICHHOe ABJIEHHe 30HaIbHOCTH HM CTAaMMMHOCTH I1poleccoB AMareHe- 
THUeCKOTO MHHepalooOpa3s0BaHHNA HaXOJMTCA B IIpAMOM CBA3H C YCNOBHAMU 
cbopmupopaHua mopoy. Tepputropua oro-Bocrounoro J\arectaHa B HM KHe- 
aaJleHCKoe BpeMs pacmoularasacb B TyMHJHOM NoAce C YMepeHHLIM KJIMMaTOM 
M B CBOeli CeBePO-BOCTOUHOM HM WeHTpasIbHOM yaCTAX MpefcTaBlANa Sobel 
YaCTbIO J@IbTOBYIO HM MpHebTOBylIO 3OHY MOPCKOrO BOsoema, Te Nporekala 
AKTHBHaA aCCHMHJIALMA MpHHOCMBIerocsA C CyIMM pasHooOpasHoro MaTepuasa, 
OCOOeHHOCTAMU KOTOPOrO, B YaCTHOCTH, ABJIANOCb OOMMME MeIKOFO pacTuTesb- 
Horo JeTpHtTa, 3HauNTeMbHOe COMepxKaHNe AKTHBHOTO xeNe3a (B cbopme ruspo- 
OKUCJIOB, *Kee3OOpraHWyecKHX CoeMHeEHHH) M OeHS HU3KaA HSBECTKOBHCTOCTD. 
Oru tbakTOpbl, BbIZBaB CHW2KeHHe PH uw ycTaHoB/eHHe HeUTpabHOrO (rlecuaHHKu 
M asleBpOMHTHI), WIM HeOONbIUOrO OTPHIaTebHOrO (TIMHUCTbIe aeBPOJINTH, 
APIHJWJIMTbI) OKMCIMTEbHO-BOCCTAHOBNTebHOFO NOTeHIMala B MJIOBbIX BOAaX, 
co3qaiv OaronpusTHble YCIOBHA JIA OOPpasoBaHHA Ha HavasbHOM CTaMM WMa- 
reve3a HMeHHO cufeputa (cufeponaesuta)*. HavOonee sHepruuno STM Mporec- 


* TnayKonuTooOpasopaHe MpefcTaBAsso coOOH SNHsOMMYeECKOE ABJCHHE. 
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Chl poTeKaJIM B OOOralleHHbIX PaCTHTeJbHbIM eTPHTOM Jar yHHO-3aJIMBHbIX 
PIMHHCTO-asIeBPHTOBHIX OTIOXKeHHAX, cua6ee —B oTMOxKeHHAX dauuu KIL 
(3yecb elle 3aMeTHO CKa3aslocb coceJ[CTBO C NpebIyIMMM OTJIO2%KeHHAMH), 
emle claGee — B oTNOxKeHHAX cbauni JJ un MA wu ropa3yqo MeHbiile — B aJlJt0- 
BHAJIbHBIX (re CyulecTBOBaIH Somee OarONpHATHHIe YCOBAA TIA BbIMeeHH A 
B Tlopax KpeMHesema). 

TIporpeccupyromee pa3oxKeHHe paCTHTeMbHOTO LWWIaMMa MIpo,oJKaso CHH- 
*KaTb BemMunHy Eh, uv mMecTaMu CO3JaBaJIMCb MpeANOChIIKM It MOABJICHUA 
nuputa. KomnuectBo ero, OJHaKO, OKa3aJIOCb OYeHb HEOOJbINMM TO ABYM MpH- 
unHam: 1) JOBObHO HHEPTHbIN XapakTep pa3JlaraBLIHXCA PaCTHTebHbIX OCTAT- 
KOB H HECMOCOOHOCTb UX CO3TaTb MPH PasJIORKeHHU CHJIBHO BOCCTAHOBHTEJIbHY!O 


o6cTaHOBKy Hu 2) OeHOCTh paCTBOPpOB MOHaMH SO}, ABJIAIONLMMHCA OCHOBHBIM 
HCTOUHHKOM cepbl. Ha atu BaxkHbIe PakTOpPbI POPMHPOBAHHA CYybusa wesesa 
HCOJHOKpaTHO OOpansjal BHuMaHue H. M. Crpaxos (',”). JIummb B KOHKpelHAXx 
(yacTbIO TaKx*Ke B apruuTax) cballuw MOPCKUX YMepeHHO [IyOOKOBOJHBIX PIn- 
HUCTHIX OTJIOMKCHHM HaOTOaeTCA 3HAUNTebHOe COMepxKaHHe MMPHTa. 

B llabHeliieM, C 3aTyXaHHeM pa3JIOKeHHA OPraHHKH, MafeHHe BeJIMYMHbI 
Eh mpekpaujaerca WH OHOBPCMCHHO 3HaUHTeJIbHO CHWKaeTCA KOJIMUeCTBO COs 
B OTJIOMKEHHAX, ITO BeYeT 3a COOOH NoBHINeHHe pH cpegzb. B aTux ycuOBHAX. 
B Me€C¥YaHO-aJIeBPOHTOBbIX NMOpowaxX MpeHMYyMeCTBeHHOe pasBuTHe Nowyyaer 
aHkepuT (uacTbio Takxe LomOMHT). B o6oMOuHBIX MOponax cbaunit JI u KIT * 
3Ta CTYNeCHb Oba JJIMTeIbHOH (MH YacTO NpeobsafaromeH), H Ha He mpowecc 
THareHeTHUeCKOTO MHHePpasOOOpa3s0BaHHA B OCHOBHOM 3aKaHUMBaJICA, a Y OUCHE 
HeOobWOH uacTH nopox daunuu K/TJI u y mMHorux asesposmutTos daunn MA 
OHa Oba OoMee KOPOTKON MH Mpolecc pasBuBaJICA JlaJiblule, HO B YCJIOBHAX elle: 
Gouee 1eOuHOH cpemb. Penepauna COz okoHYaTeIbHO 3aTyXasla 3eCb panbme! 
(pacTHTeJIbHOTO JleTpHTa B MOposax ObWwIO 3HAYHTEIbHO MeHDIIe), BCe *Kele30 
OKa3bIBaIOCb PeaJIM3OBaHHbIM, MpOHCxousIO COpMupOBaHHe HaHGosIee MOVIO-| 
oro JMareneruyeckoro MHHepalla KaJIbIMTa, KOTOPbId HayHHa BbITeCHATS| 
paHee oOpa30BaBlNecsd KapOonaThI HW KBaplt. IIpomecc MuareHeTHYeCKOTO MUHEe 
pamooOpa3s0BaHua B WeCuaHuKax U aleBpowutax cauuu MA 3a ToT xe OTpe3so0K 
BPe€MeHH MPOXOAHJI OOJIbUIMH WyTb pa3BHTHA CPaBHUTeJIbHO C TaKHMH 2XKe M0- 
pozamu dann KIT, I u P, npwuem ormoxenua nocieqHel dallun BoobnK 
OTMUAIOTCH «IMPHMHTHBHOM» CTYMCHbIO pasBHTHA 3TOTO mpomecca. 

Takum 06pa30M, HaOuOJaeMbIe BbIWe B MeCUaHO-aJIeBPOJIMTOBEIX ToOposax| 
HWKHerO aasieHa 1oro-BocTouHOoro JlarecTaHa COOTHOLICHHA TulaBHbIX ayTHreH- 
HbIX MHHE€paJIOB ABJIAIOTCA Pe3YJIbTATOM 30HAIbHOCTH WM CTAaNMMHOTO pa3BUTHA 
mpoleccoB WHareHeTHyecKorO MHHepaloo6pasoBaHua. B cmexHbIX NMOpomax' 
Ppa3sIM4YHOK CallMasbHOW MpHHagexKHOCTH [Mana30H ayTHreHHOrO MMHepaso- 
OOpas0BaHHA Obl] pasiHueH, a COPMHPOBABLUINeCA MHHEePaJbl NOABANIMCh B. 
OMpeAeICHHOH NMOCMeIOBAaTeJIbHOCTH, B COOTBETCTBHM C OOIIeH SBOUIOIMeH reo-. 
XHMMHUYCCKHX YCJIOBHH Cpelbl OcalKa. 


MucrutytT reomoruu Tloctynusio 
Jarectauckoro tbusvana AKkatemun Hayk CCCP 10 V 1958 


HWMTHPOBAHHAS JIMTEPATYPA 


u reat! Crpaxos,9.C.3aamansz3ou4n, Mss. AH CCCP, cep. reon., Ne 1 (1955). 


ani Tpaxos, M3s. Al CCCP, cep. reom., Ne 11 (1957). 


ee A 
B pycuopbix mecuaHukax (OpMHpoBaHHe cHepHTa M aHKepuTa MpoucxomMo B He6O.b 
WIMX KOJIMYeCCTBAX. 
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PEOJOPHA 


A. M. JIYPbE 


O TUIICAX B OTJIOKKEHHAX CPEJHEFO MH BEPXHErO JIEBOHA 
B fOro-3ATAQHOM UACTH UATKAJIBCKOPO XPEBTA 


(ITpedcmasaeno akademuxom H. M. Cmpaxcesim 5 VI 1958) 


Orsox%KeHwA cpefHero mM BepxHero jeBoHa Mexk]ypeuba Tapa — Kaccau 
B loro-3anaqHoH yactH UartkasbcKoro xpe6Ta, cy/A MO UX (ballMa/bHO-MTOMOrH- 
YeCKHM OCOCOeHHOCTHM, ABJIAIOTCA OOpa3s0BaHHAMM KpaeBoli uactH MeprancKoro 
Mops. KovieOateJbHble BYXKeHHA 3EMHOM KOPbI B aHHOM pavione mpHBoyuiu 
K YaCTBIM HM Pe3KHM CMeHaM YCJICBHH M pe2xXMMOB Ocaj{KOHaKorieHua. B  pa3- 
pese HeOJHOKpaTHO MOBTOpAeTCA pA HeMpepbiIBHbIX CepHii MOpoy OT MOPCKUX 
K JlaryHHO-MOpCKMM HM MpHOpexKHO-KOHTHHEHTAJIbHBIM OOpa3soBaHusM. ITIpu 3Tom 
cpequ mopox mepexoyHoro THIMa OT MOPCKHX K KOHTHHEHTAJIbHbIM Ha OTJ[eJIbHbIX 
OTHOCHTEJIbHO HeOOJIbIUHX NO MloWalw yuacTKaX BCTpeyaloTcA OTIOMKeHHA PHM- 
COB H aH puTos. 

Han6oulee 3HadHTeJIbHbIe BbIXOJbI CyJb(baTOB KaJIbluA 3a(PHKCHPOBaHbI B 
OOHaxKeHHAX MH OypOBbIX CKBaxKHHaX B CpeflHem TeyeHuM p. CyMcap u K ceRe- 
py or ropp) Uonkya, rye OHM OOpa3y1oT {Ba PMMCOHOCHBIX TOpH3oHTa. 

Tlepppli ropu30HT mpeycTaBen MepecuiaMBaHveM THNCOB H aHrHpuwToB c 

JOJIOMUTAMH MM aJieBposIMTaMH. OObluHO uMeeT MecTO PHTMMYeCKOe YepeOBaHHe 
CJIO€B, MPH KOTOPOM aJICBPOJINTbI CMCHAIOTCA JOJIOMHTOBbIMH MepreJisiMa HU ]O- 
Jomutamu. IlocneqHHe cojeprxkaT TpocJIOH aHrHAPHTOB MOMIHOCTbIO OT He- 
CKOJIbBKHX CaHTHMeTPOB JO HeCKOJIbKUX MeTpoB. MxHorya BO3HHKalOoT MOpOJIbI 
CMeIUaHHOrO aHrHpHT-OJIOMHTOBOrO COocTaBa. 
- KosmuecTBO HW MOULHOCTh aHTHAPHTOBbIX MpOC/OeB pesKO MeHHeTCA Ha He- 
Oombumux paccrosnuax. B oMHUX CKBaxKHHAX aHrMpuT cocraBaser No 60% or 
OOmeH MOUJHOCTH BCKPbITHIX MOpoOl, B APyrHX — KOJMUECTBO €FO MOKET CHH- 
maTbea No 20% u mMeHbue. [lo06HOro powa H3Me€HEHHA CBASAHBI C Mepepacmpe- 
JeICHHEM TIaCTHYHOTO aHrHApHuTa pu CKalyaTbIx Mpoweccax. 

O6u1ad MOMLHOCT) TOJIMIH PHMCOHOCHBIX MOpOX B CpeyHeM cocTaBaeT 225 M 
Bospacr ux onpegenen H. ®. Mkonnnxosol (1952 r.) w Ap. Kak *uMBeTCKHH Ha 
OCHOBaHHU HaxoOK (cpayHi Stringocephalus burtini Defr., Spirifer (crurithyris) 
urii (Flem), Uncitus gryphus. 

Bropoit ropus0HuT FHncoBbIx NOpOk pacnosaraetcA crpaTurpaduyeckn BHI. 
SaneraeT OH Ha H3BeCTHAKAX C MHOFOYHCJICHHOH MU pasHOOOpasHOH dayHor 
HuxkHepancKoro Bospacta. MouHocT ero oKo.10 300 M. 

Bropofi rHmcOHOCHbIM TOPH3OHT OTJMYaeTCA OT MepBOrO HaJIMYHeM NecuaHnn- 
KOB H H3BeCTHAKOB. Han6Ooulee 4uacTO MeCuaHHKH CMe€HAIOTCH M3BeCTHAKAMH, 
KOTOPBIC B CBOIO OUepeAb MepexoLAaT B AoomMuTHI. locmeqHue CofepxaT Mpocson 
fHMCOB JO HeCKOJIbKUX MeTpoB. HepeqKO BCTpeyaloTCA PHTMbI, aHaJIOrMUHbIe 
DHMCaHHBIM JIA WepBOTO TOpHs0HTa (aseBpPOJHTHI ~- MepresiM — JONOMATbI — 
Turicpl). 

AuHTHApHTE! NpescraBAsioT COOOH TOHKOCJIONCTYIO WIM MaCCHBHYy!O Noposy 
sBeTs0-cepoii nour Gesloli c romyOoBaTbIM OTTeHKOM oKpacKH. Ilox MuKpocKo- 
JOM yCTaHaB/uBaeTCA PpaHoOOMacToBad MWlacTHHYaTaA CTpykTypa, XapakTepn- 
3YIONLAICH HJM TOHKOSEPHHCTHIM (pasMep OTAeJIbHbIX HHAMBUYYMOB KONEOETCH 
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or 0,05 ao 0,1 mm) wn ‘KpynHosepHucTErM cTpoeHvem (nopayKa | —2 mm). B ka- 
yeCTBe IIpHMeCceH B MOpOe MpHCyTCTBYeT AOJIOMUT, MMPHT H HEeoMpeweiuMan Me- 
JIMTOBaA CbIMmb. HanOosee CyuleCTBeHHOe 3HAYeHHE HMeCT JOJIOMHT, KOJIMYECTBO 
KoToporo coctapiaeT 5—10% uw Mower ocTuratb 20% u Oovee, Oarofaps 
YeMY AHTHAPHTbI NMOCTeMeHHO MepexOAAT B AHTHAPHTOAOMOMHTHI. | 

B cmyyae MaCCHBHbIX TeEKCTYP HAMOMOPCHbIe KPUCTAJJIbl OJIOMHTA PaBHO- 
MepHO pacnpeyeieHbI B Macce aHrugputa. IIpu o6pas0BaHHH TOHKOCJIONCTHIX 
teKcTyp — JOJOMHT, MMpPHT HM MeAMTOMOpdHaA CbIMb OOOCOO/AIOTCA B TOHUAH- 
IMH€ MpPepbIBHCTHIe IMOJIOCHI. 

AHrHApHTO-JOOMHTOBbIe NOPOMH OGMalawoT WIM MMKPOCJIOMCTbIM WIM MUK- 
PONATHHCTBIM cTpoeHHeM. MukpoconcTocTb OOycioBeHa YepeOBaHHeM TOH- 
YalIIHX CJIOCB AHTUAPUTOBOFO UM AONOMuUTOBOrO cocTtaBa. MukponATHHCTOE (eTpO- 
CHHe BO3HHKAeT BCWIEICTBHeE OOOCO6eHHA NOJOMUTA B H3OMETPHYHbIe CryCTKH 
¢ TOPHOBOH HM NenHTOMOp*HOM cTpyKTypol, CLeEMCHTHPOBaHHble KPHCTa/aMe 
aHTHUputa. 

TlopobHO YaCTO Cpe AHTHAPHTO-OMOMUTOBLIX MOpOL BCTpeyaroTcaA Opek- 
YHEBHIHbIe TEKCTYPbI, OOpa3s0BaHHe KOTOPHIX CBA3AHO C ApoOseHHueM XPyNKHX 
HOMOMUTOBHIX MpOCOeB H OOTeKAHHEM HX M/1aCTHUHIM AHTHAPHTOM MIpH TEKTO- 
HMYeCKHX Mporeccax. He menee <apakTepHbl Tak2xKe MNOMYATLIe TEKCTYPbI cial 
JMBaHHA, CMATHA MW Apyrux macTHyecKHx JepopmMauni. | 

OcuoBHas Macca FHNCOBbIX NOPOA BOSHHKJIa 3a CueT FHApaTaluu aHruApUuToO 
B 30HE BbIBeTpuBaHHA. IviyOuHa pacnpoctTpaHelluA THMCOB 3aBUCHT OT MeCTHBIX 
TEKTOHHUCCKHX YCOBHA Hu KOeOeTCA B WIHpOKHX Mpegzenax oT 50 fo 350 | 
B CpefHem coctaBsiaa 150—200 m. Or BrlueonuMcaHHbIX @HrHApHTOB HW aHrHApH 
TO-2OJIOMHTOB OHH OTIHUAIOTCA TEM, YTO AHFHAPHT Obil 3aMeueH THNCOM, OOpa 
3YIOWIMM BOJIOKHHCTHIC (MapadJIeIbHO- HW CMYTAHHOBOJIOKIIMCTbIC) arperarTsl 
TexcTypHble OCO6CHHOCTH 3aMCLICHHbIX NOPOA OObINHO COXpaHAIOTCA. 

Tipu HenoOHOM 3aMeLCHHH aHTHOpHTa THNCOM BO3HHKaIOT OCTATOUHBIE 
CTPYKTYPbI, Cpe4u KOTOpbIX HaNOoee xapakTepHbl MOMKUNOOMAaCTOBLIe. OH 
XapaKTepUu3Yl0TCA HaJIMUHeM B KPHCTaax FHMCAa PeJIMKTOB Oovlee MeJIKUX 3epe 
aHrHfsputa Wu JOOMUTA. 

Hapsaay c onucaHHbIMH THNCOBbIMM MOPOLaMu, KOTOPHIe HECYT B CeCe cued 
H€pBHYHOTO MiacTOBOrO 3asleraHuA, B OTJeJIbHbIX TCKTOHMYECKH. OaronpHAT 
HbIX yUacTKaX BO3HMKAIOT FHNCOBbIC “KHJIbI> H <LITOKH», MpOpbIBalouLNe BMeLLa 
rome noposbt. Mx o6pa30BaHuve CBA3AHO C yBeMYeHHeM OObeMa NOpOd npn na 
pexojle aHrvputa B rnc. 

XapakTepHO, YTO O64 MMCOHOCHBIX TOPH3OHTAa NOACTHMAIOTCA KapOOHaTHBIMA 
mOpoaMu TpaHcrpeccuBHOH CepuH (B NepBoM cCJ1y4ae JOJOMUTAaMH, BO BTOPOM — 
U3BeCTHAKAMM) HW NepeKPbIBaIOTCA KOHTHHEHTAJIbHbIMH KPaCHOUBeTHbIMH Mmecuay 
HuKaMH. OTO faeT OCHOBaHHE NOwJaraTb, YTO HX OOpa3z0BaHHe Mpoucxog_nsG 
B JlaryHHO-MOpcKHX Oacceinax, ABJIAIOWLAXCA PeHKTAaMM perpeccupyroulerc 
Mops. Takum 06pa30M, B ONHCbIBaeMOM paliOHe HMEET MECTO HaHGoulee Saeki 
clyyal BbINaweHUuA CyJIb(PaTOB KaJIbILHA B 3aBepwaOMHe 9TAMbI EMUHOTO WHKWMA 
ocafKOO6pa30BaHHA: MOpCKHe — JlaryHHO-MOpcKHe — KOHTHHEHTAaJIbHbIe. 

Vmenxo B Takoro pofa OacceliHax OOpas0BauCh 3alexKH Cys baTOB B HW KHE 
MepMCKyt0 Sn0xy Ha BocToKe Esponelickok yactu CCCP, nepmckue runcpl HeKO} 
TOpbIx patouos Llentpambuoro Ka3axctana, runcp se6eqAHCKUX C0eB Tlogmoc 
KOBHOrO OacceliHa H paAX Apyrux, a TakxKe MHOFOUNCICHHBIe MeCTOPOXK CHUA 
3a TpaHnuel ('). CBoeo6pa3sne onucaHHbix OTMOKeHHH 3aKOUaeTCA JIHMUTE 
B BOSHHKHOBeCHHH HX B FCOCHHKJIMHAJIbHOH 30He, TOFZa KAK OOJIbLILIUHCTBO MOp- 
CKUX JOJIOMMTOBO-aHTMAPHTOBLIX POpMalluH BOSHUKaIM Ha nwaTdopMax u & 
MepeqoBbix mpornOax. | 

B pa6ore H. M. Crpaxosa (’) 0 KnumaTHyeckoli 30HaIbHOCTH B A peBHHe Feo: 
JIOTHYCCKHE ZTOXH BbIMeeHa 30Ha APUAHOTO KsIuMaTAa. B a3nuaTcKOl yacTH KOH: 
THHEHTA CeBepHad Fpawbulla 30HbI AIA Cpeqnero WH BepXHeroO AeBoHa mpoBeneHna 
kK jory OT KagaxcTaHcKoi CklaquaTo CTpanbl Ha OCHOBaHMH HalMuna dani 
HHAMKaTOPOB apHAHOH 30HbI —THMCOB M aHTHApHToB B CappicylicKux KYyNovaXx 
a Beqnakjantuuckux crpyktypax. lOxnasa rpanuta 30HbI mpopefena uwepes 
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Spemne-A3HaTcKy!0 YaCTb KOHTHHEHTA B 3HAYHTeIBHOM creneHn YCJIOBHO H3-3a 
OTCYTCTBHA (akTHYeCKOFO MaTepnavia. 

Hasnune runcOHOcHbIx OTJO>KeHHH B CpeAHeM HW BEPXHeM WeBOHE B 10ro-sallan- 
HOH uactH UaTKabcKoro xpeOTa yTouHAeT NOMO*KeHMe FpaHHll ApHAHOL 3OHBI u 
eule pas NOKA3bIBaeT, YTO yCTaHOBJeHHaA H. M. CrpaxoBpi KMMaTHYeCKaA 30- 
HaJIbHOCTb JOJIXKHA JI€CUb B OCHOBY COCTABJICHHA MPOFHO3HbIX KapT JIA MOMCKOB 
PHMe€preHubiIxX MeCTOPOXMeHHH, OOpa3s0BaHHe KOTOPbIX HaXOMMTCH B MpAMon 
CBA3I C KJIHMAaTOM. Tak, HanpuMep, O6pa30BaHuHe FHNCOB B perpeccHBHOH cepun 
OTMO%KeHHH B UatKabcKOM xpeOTe MOXxKHO GblIO NpeBUeTb Ha OCHOBaHHH 
MOJOXKeHHA PahOua B 30HE apHAHOFO KJIMMATA. 


Unctutyt reoworuu pyXHbIx MecTopoxzenui, Tloctynuuo 


neTporpadun, MHHepasorHu uw reoxXuMHu 1 VI 1958 
Akafemuu uHayk CCCP 


UMTHPOBAHHAA JIMTEPATYPA 
1H. C. 3'a ft wes, M38. AH CCCP, cep. reon., N24 (1946). 2 H. M.CTrpaxos, 


Cos. reon., cOopH. 6 (1945). * H.M.Ctpaxos, M38. AH CCCP, cep. reon., Ne 5 (1956) 
Ne 8 (1956). 
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Jloxuagn Akayemun wnayr CCCP 
1958. Tom 122, Ne 6 


LEOJOLPH A 


MW. A. WETEPCHJIBE 


YFJIEBOJOPOAHbBIE TASbI HHTPYSHBHbIX MACCHBOB 
ILEHTPAJIDHOM UACTH KOJIbCKOFO MOJIYOCTPOBA 


(ITpedcmasaeno axademuxom C. H. Muponoeoim 31 V 1958) 


B 1951 u 1954 rr. mpousomIM BCbIIKH TOplounxX Ta30B B BbIPadOoTKax 
fOxcnopcxoro vu um. C. M. Kuposa anaruroppix pyHukKOB Ha KoupcKoM Nosy- 


octpose. Ilo coo6uenutio b. M. Menentpbesa, oro6paBmero npoOpi rasa “3 FOK- | 


CNOpcKOrO TOHHEJIA, ero COCTaB XapaKTePH30BaJICA: MeTaH HU ero FTOMOJIOrH 


81,4%, Bonopox 13,9%, Kucnopox 0,4%, a3or u Apyrue nHepTHre rasbi 5,2%. | 
B 1956—1957 rr. aBTOpoM MpoBo_MIMCh HCCIeEMOBaHHA TasoHOCHOCTH XUH- | 


OuHCKOoro welo“uHOorOo mMaccuBa. Mccuexo- 


| 


5,0 to BaHHIO MOWBepraica a3, CoepxKallHicA B 
Np | i MMKPOTpemHiax MW COOOMLaIOULHXCA Mopax | 
12 MOpO, 3aKJIIOUCHHBIM B 3aKPbITLIX Thopax 
Ru MOpOd, a Takxe OHTYMbI, cosep»xanHecs 
7 B H3BepxKeHHbIX TOPHbIX Moposax. 
Q C wesbio yCTaHOBJIeHHA OOJIacTeH pac- 
& 1a a Ve G IIpOCTpaHeHHA TOPIOUHX Fa30B Ha MIomayy 
Ne XuOuHcKUX TYHAP ObiwIM MpoBeenb! reo- 
SQ XHMHYeCKHe HCCIeEOBaHHYA Ha MOBepXHO- 
S 06 CTH IYTeM OMpO6OBaHHA CKBaxKUH T1yOn- 
S75 HoH 1—1,5 m. 
ie ’ Mccneqopanue rasa, HaxOsueroca B 
8° TPeMIMHaX MOPO, OCYLICCTBIAIOCh nyTeM 
Ra ordopa mpo6 rasa 43 WNypoB, 6ypHBUIuXx- 
S @2 CA B TOPHBIX BbIPaGOTKAaX, Ce€KYWIMX MOpo- 
Md 6 [bl HHOJIMT-YpTHTOBOrO KOMIMVIeKCa, ama- 
THTOBOe PyHOe TeO HW NOKpPbIBaIOUHe 
aS CLA LD ee ero pucuoppuTHl. SaKksqioveHHpi B Mopax | 
Y MOpOA ras H3BIeKaICA pH H38MebUeCHHH 
Puc. 1. Vsmenenne conepxanna yrateno- OOpasloB mMopok B repMeTHuHOH wapoBol 
HOPOMHEIX Ta30B CO BpeMeHeM B KOHT- MeJIbHHIle Oe HarpeBa. | 
pOMbHBIX  wilypax: a— Ni 87, 6 — TlopepxHocTHble HCCICLOBaHHA BbIABH- 


Ne 321, 6 — No 207 


4UHX Ta30B, MpelcTaBJIeHHbIe MeTaHOM, 
lIpHypoveHbl K XWOMHCKOMY MaCCHBY HM OTCYTCTBYIOT 3a ero Mpesetamu B OO- 
acTH pa3BHTHA Nopox ocasouno-spy3suBuoK cBuTEr MmManypa — Bapsyra u 
THeEHCOB apxes. 

Mcceneqopanne ra30B CBOOOAHOM (a3bl B MOpowax MaccuBa NOKa3saJIO MOBCe- 
MeCTHOe HaJIM4He B HUX BOMOpOMa, MeTaHa UM TAXKENIX yrueBoxoporoB. B npo- 
6ax, OTOOpaHHbIX H3 WIMYpOB, MaKCHMAJIbHOe CONepxKaHUe YIeBOMOPOAHHIX Ta- 
30B cocTaBaeT 18%, Bomopowa —He Oosiee 0,7%. 

YuacTKH NOBbIWICHHbIX CONepxKaHHH TOpiounx ra3s0B MpHypouenpr K NOACTH- 
NalOWWUuM PyAHOe TeO HHOMMT-ypTHTaM UW OeAHbIM alaTHTOBLIM pyam. O6ulacTb 
%KE PasBUTHA OoraTHiX MATHUCTHIX AaNaTHTO-HeEPeIMHOBLIX MOpOR, pacnosoxex- 
HbIX B BepxXHel uaCTH pa3spesa alaTHTOBOrO MecTOpOxKMeHHA, XapakTepusyerca 
MHHHMMaJIbHbIM COJ,epxKaHHeM TOPIOUHX Tasos. 
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JIA, UTO MOBDILCHHbIe COLepxKaHHA TOpPro-— 


Ha6OmoyenuAt Ha KOHTPOAbHbIMA LWMypamMuH, MpoBosMBUIMeCA B TeYeHHe 
2—3 MeCHAIeB, NOKa3a/IM, YTO MO H3MCHCHHAM KOHILCHTpalluHn rOplouux Ta30B 
<OHTPOJIbHBIC IINYPbl MOXKHO pa3jeIHTb Ha TPM KaTeropHu: B MepBor (ABa 
unypa) —HaOolaeTca pocr ra3ocofepxKaHuaA CO BpeMeHeM, BO BTOpOli 
4 winypa) —cHwxKeHne 0 ONpeeIeCHHOrO YpOBHA, KOTOPHIN NoMepxkuBaerca 
}ATEM JWIMTCJIBHOe BPEMA, HB TpeTbert (5 mmmypoB) —O6nicTpoe uctomenue (puc. 1). 

KomeOanue cosepxaHHit yreBoqOpOsHbIX Ta30B B KOHTPOJbHBIX WMypax, 
IpeACTaBJIAIOULMX COOOH OOMACTH NOHM2KeHHBIX aBJIeHUi, CBA3AHO C XapakTe- 
JOM MHKPOTPeULHHOBATOCTH FOPHbIX NOpOA H H3MeCHEHHEM PasHyCoOB UX BJIMAHUA 
(0 BPEMCHEM. ITO, HECOMHEHHO, CBUCTEIbCTBYeT O epeMeLeHHH Fa3a MO MUKpo- 


nV he 46,5 


8 8 


aS 


Codepmanue coproyaz 20306 
S S 


Sy 


SXEEEKEKEKEEKEKESKAAAA AW 


NSSSIN SQ J 


i 


Lee putas Masel KO WIEST ot 
Se ee 
Nopodtn zubunckoze maccuba /lopodt ocavoyno - sppysubnou 


chum Heangbo-Bapsyea 
a Wer ~f 


Puc. 2. Cofepkanve ropiouux ra30Bp B Noposax XuOuHcKux TyHAp. J — pue- 

yopputbl, // —nsTHucTbIe allaTHTo-HedbemMHOBbIe Mopos, /// — .MH30BuHO- 

mloslocuaTble anaTuTo-HefesHHoBbIe Moposb, /V — yptutet, V — uitomute, VJ — 

mermaTuTbl, V// — xuOunutst, V/// — merara66po-fua6asp, 7X — metagna- 

Oasbl, X — aubOuTO-XJIOpHToBble clanubl, X/ — xJopuTosble cman, X// — 

rpaPHTH3MpoOBaHHble CJlaHUbl. @ — MeTaH, 6 — Tx XKebIe yreBOLOpOAbl, 6 — BO” 
’ mopox 


PpeCllHHaM HM COOOULaIONIMMCA MOpaM MOpO, XOTA, MO-BHHMOMY, OHO HOCHT orpa- 
4MUCHHbIM XapakTep. 

Ta3, cowepxaujMica B TpemlMHax M OTKPbITHIX NOpax NOpo, mpekcraBAerT 
C060 CMeCb PIYOMHHOTO ra3a C BOSLYWHbIM, IpOHHKAaIOu[HM B MaCCHB NO MHOFO- 
JUCJICHHbIM TPeULHHaM, CEKYILMM MOpospt. 

CoctasB ra3a CBOOO,HOH cba3bl, NO JaHHbIM WIMypoBoro ompoboBaHHsA, xapak- 
repusyerca (B OObeMHEIX mMpomeHTax): Oz 15 — 20,9; CHa 0,00028 — 16,5; 


BH, 0,00022— 1,40; C,H, 0,00011 — 0,30; C,H, 0—0,156; N, 65,3 — 81; 
Ar 0,96 — 0,98; He 0 — 0,70; He 0,0011 —0,0013; COs 0 — 1,97; a 


= 1,03 1,08. 

Ta3pt, 3aKJIFOUCHHbIC B 3aAKPHITbIC NMOPb! MOPOA, COMep*aT BChlO raMMy Ta30- 
16 paSHbIX TIpe€ATeJIbHbIX YIJICBOXOPONOB: Me€TaH, 3TdaH, WpomaH, perxke OyTaH, 
1 TaKxKe B MeCHbUICEM KOJINYeECTBe BOJOPOL. 

IIo coep*KaHHio YrvIeBOAOpOHbIX ra30B Pa3JIMUHbIe NOPOAb Pe3skoO OTJIMYa- 


OTcA [pyr oT Apyra (puc. 2). 
Cpeaune cosep2kaHua Fopiounx ra30B B 3aKPHITHIX MOpax Mopox XuOuHcKOroO 


MaCCHBa IIpuBeseHbl B Tab. |. 
O6pauraer Ha CeO BHHM@HHe 3aBMCHMOCTb Me%*KAy COMep2%KaHHAMH YIVICBO- 
OPOMHbIX Ta30B HM aJIOMHHUA B MOpose (puc. 3). 
JIioMHHeCHEHTHO-OHTYMHHOJIOPHYeCKHe HCC/IEMOBAHHA U3BePXKCHHBIX TOp- 
1bIX TOPOL XuOuH MOsBOMMAN OOHAPYXKHTb B OTCbHbIX YACTAX U3/1OMa TOPO 
3AMETHBIG CKOMICHUA ONTYMA, 3aKJIIOUCHHOFO B M@JIKUX TPelllMHax WH Me/buaH- 
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Ta6uununa 1 


Cpemnee cojlepxKaHve YyrseBOLOPpOAHIX Ta3OB B 3aKPBITbIX Mopax (B cm? Ha 1 Kr MOpogbl) wv 
Al,O3 B nopone (B %) 


Unico Conepx . 
Hanmenospanue Nopog o6pas- He GH, (Aat, nls | SAsty CO COz Al2O3 
OB B nopore 
Tlopoan Xu6uHCKOrTO MaccHBa 
PucuoppHTel 8 1,14 5,42 0,04 0,06 0,03 0,47 | 14,05 15,4 —17,00 
Tlatuuetpie amaTuTo-Hede- 
JHHOBLIE TOPOLbI 3 0,09 0,06 0,05 0 0 0,93 1242 8,68 ° 
JIMH30BUAHO-NosOCcY aTHIe 
anaTHTO-HedeJIHHOBbIe | 
nopospt 15 0,43 3,29 0,10 0,10 0,02 0,63 6,75 15,66 
YptTutpl 8 2,46 | 34,77 0,45 0,44 0 0,48 | 16,06 23,57—?5, 37 
Hiionutet 10 4,142 | 16,65 0,20 0,27 0 0,95 | 25,10 18,5 —20 
XuHOMHUHTHI 5 20 46,51 0,26 0,52 0 0,60 17,00 21,57—22,40 
Topogn ocagorno-9bhysuBHoh cputTHh UMauaApa-Baps3yra ° 
MerayuaGasbl 3 150 0,49 0,06 0 0 3,80 | 52,00 
XOpHToBble CAHUbI 3 4,11 0,14 0 0 0 0,04 0 
TpaduTusuposannple 
Ca aHUbl 2 3,62 0,71 0 0 0 0,12 BS eKG) 


wux nopax. PesyibTaTbl aHanv3a XJIOpOPOpMeHHOFO SKCTPaKTa U3 JIMH3OBHI- 
HONOMOCUATHIX aMaTHTO-HeteMHOBbIX TOPO Noka3aHbl B TAO. 2. 
OHOBpeMeHHO c uccieqoBaHHem XHOMHCKOTO | 
MacCuHBa ObIJIH MpOBeeHbl PeKOTHOCLLMPOBOUHBbIe , pa- 
6oTbI MO ONpemeeHHIO COCTaBa TOPIOUHX Ta30B, 3a- 
oy }96 KJIOYCHHBIX B 3AKPbITbIX MOpax nopoy Jlopo3sepcKoro H 


SI} MowueropcKoro MaCCHBOB. | 
au JIlopo3epcKHH MaccCHB He@eJIMHOBbIX CHECHHTOB AB- | 
« 20 AAETCA COXKHBIM MOJOTOHAKJOHHBIM MJaCTOOOpasHbiIM 
Nv MWIYTOHOM, MOACTHMAalOulLHMCA apxeWCKHMH THeHCaMH. 
8 0 MouueropckHit MWJIYTOH OCHOBHBIX H YJIbTPpaOCHOBHBIX 
8 5 NOpo UMeeT ABYXbAPYCHYW CTPYKTYPY, HHXKHUH APyC 


TakxKe NpescTaBJIeH apxXeHCKUMH PHeCaMH. 

CDE TAD eo op UE B ra3e 3aKpbITbIxX NOp He*eJIMHOBbIX CHEHHTOB. 
Puc. 3. Conepwanneyrne- Car atoulux Jlopo3epcKHH MaccuB, OOHapyxKeHbl yr- 
BOLOPOMHBIX ra30B B 3akpbI- ACBOMOPOAHbIe Tasbl: MeTaH, 9TaH, MponaH B KOJH- 
TbIX Mopax (a) HOKucH amio- 4eCTBaXx No 4,3 wu BoNOpor Jo 0,9 cm? Hal Kr nopogH. 


ef SO Nad YulbTPaOCHOBHbIe H OCHOBHbIe NOpozb Moxnuerop- 
uewua [—V, VI —xax CKOTO MaCCHBa COfepxKaT He3HAUHTEJIbHBIC KOHILCH- 
Ha puc. 2 Tpaunu Metana oT 0,03 0 0,19 cm? Ha 1 xr nopogbi 

Pp Pp : 


Bogopona 0,22—1,83 cm3/kr, TaxKelbIe yrueBolopor- 

1 Hbl€ fa 3bl OTCYTCTBYIOT. 
THeici, Moxcruiaiouye 06a MaccuBa, XapaKkTepU3ylOTCA MpHMepHO OuHa- 

KOBbIMH COJlepxKaHHAMH FOPIOUHX Ta30B B 3aKPbITHIX MOpax NOpO, HE MpeBbi- | 


Ta6Omauna 2 
OseMeHTapHbIi cocT 
= Comeparas pea 2 aes cocTaB ehopohopheniarent OnemMenTapHpll coctTaB 
& [Hue xsopo-| Buewuaa xa- P eh et POMS) eee 
iy tbopmenuo- | paxtepuctTuka Fa fo) : 
& [fo aKxeTpak-| xnopodopmen- pes in ee? re 
0, ev 
ro} Ta (B % HalHoro 9KCTPaKTal oo 5a 2 3 | 
2 nopogy) 5 g ae Bs Cc H N+0-+8 G H |N+0+-S_ 
4 = | S2|508| se 
145* 0,00053 | CBerno-xen- — — — — | 77,74) 12,35 9,94 — | — — 
TbIH, 9IeEMeH- 
TapHoH  ce- 
bl —Cvle JIbI 
145a**| 0,004 lrecraoaxensen,|14,98] 43,24] 34,81] 6,00] 79,80] 11,63) N.  _S_ Macao 
, 82,96 | 10,26| 6,78 
Mapaduyono- 0,13 0,47 
OOH ¢ npH- Bex30J1bH. CMOJIbI 
ATHbIM 3alla- 77,45| 9,31 | 13,24 
XOM, @JIEMeEHT. 
cepbI—Muoro Cnupto-6ex3. cmoubl 
69,05 | 8,93) 22,02 


* VisBleyeHo 6e3 HarpeBa H3 1,8 Kr nmopogE. 
** UspuieyeHo 6e3 HarpeBa u3 20 Kr noposE. 


1088 


aFOUHMH JWIs YrIeBONO pOHbIX asOB WeCATHIX NOeH KyOnYeCKOrO CaHTUMeTpa 
IA BoNopoga 1,8 cm? na 1 xr topogp. 

B sakmiouenve culeqyer OTMETHTD: 

1. Tas, Haxogauniica B «cBOGO,HO!» chase B HeGONDIIAX KOMNYeCTBAX nepe- 
suraeTca B Mopowax XuNOMHCKOrO MaCCHBA, CKaMJIMBaACb B MaKpOKOJIMUeCT- 
aX Ha yuaCTKaX, XapaKTePH3YIOWWMXCA JIYYWIHMH KOJIIeEKTOPCKUMH CBOH- 
‘BaMH. 

2. Tlonoxenue XuOuncKoro u JIoBosepcKoro MaCCHBOB UCKJOUaeT BO3MOXK- 
OCTb MIPOHHKHOBeCHHA YIIEBOLOPOAHbIX Fa30B B H3BEP2KCHHbIC NOPOMb!, UX CJa- 
AIOWUIHe, H3 KAKUX-HOO OCAaMOUHDIX PopmaluH. 

3. CofepxKanuve yraeBoxopogHEix ra30B B FOpHEIX Mopoyax XuOuucKoro u 
OBOSeEPpCKOrO MaCCHBOB 3aBHCHT OT MX MHHepasorMuecKoro cocTaBa, TO 
SCCNOPHO CBHJIETEIbCTB “ET OO HX HEOPraHHyeCKOM MpONCxoOxKeHHH. 

4. B usBep2KeHHbIX Nopoyax XuOMHCKOrO MaccuBa OGHApyKeH BOCCTAHOB- 
CHHBIH OUTYM. 


Tloctymuso0 
31 V 1958 
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Jloxuanp AkagemMun nayrk CCCP 
1958. Tom 122, Ne 6 


TEOJIOTHA 


M. A. PATEEB u H. B. XBOPOBA 


HEKOTOPbIE OCOBEHHOCTH MUHEPAJIOFMYECKOLO COCTABA 
KAMEHHOYIPOJIBHbIX WH HYDKHEMEPMCKUX APIHJIJIMTOB 
FOWKHOLO YPAJIA 


(IIpedcmaeaexo axademuxom H. M. Cmpaxoeoim 3 VI 1958) 


Danni (aprvJJinTbl) ABJIAIOTCA OLHOM U3 TaBHbIX COCTABHbIX YacTeH MOULHOK 
CepHu OTJO*KeHHH, BHINOHAIOMMX lOxHO-YpaibCKHu KpaeBolh MporHO KaMeH-) 
HOYrOJIbHOrO HW HHXKHENepMCKOrO BpeMeHH* | 

STH OTJIOXKEHUA OTUCTIIMBO NOApaselAoTCA Ha Be KpyHHble CepHH, OTJIN-: 
YaIOULHeCA COCTABOM OCaKOB H XapaKTePOM MX MpOCTPaHCTBeHHbIX H3MeHeHHH; 
K Il€pBOH OTHOCATCH KaMCHHOYTOJIbHbIe (C, + C3), a KO BTOPOH — HH KHEIepM- 
cKue MOposet. 

CpeqH KaMCHHOYYOJIbHBIX OTJIOXKCHHH OCOOeCHHO IIHMpOKO pacmpocTpaHeH| 
(bJIMLI; Ha BOCTOKe OH 3aMelaeTCA KOHIIOMepaTaMH, rpaBeJIMTaMH HM MecuaHH~) 
KaMH, HMCIOULMMH, OHaKO, HeOOVIbINOe PAaSBUTHE Ha MWIOMaLH; B 3anaqHOH yacTR 
nmporv6a (bul CTaHOBHTCA BCe OovIee PIMHHCTbIM, H B HEM NOABJIAIOTCA MWJIaCTH 
H HeOOJIbINHE MPOCJIOH H3BECTHAKOB, JOJIOMHTOB H KPC€MHHCTHIX NOpod. 

B nepMy pOJlb (pPMMIeBLIX OTOXKeHHM CHJIbHO COKpalaeTcA, HU, KpOMe TOTO, 
(bln MpuoOperaer cnewnpuyeckuH, Souee MeJIKOBOAHDIN xapakTep; Oo/IbUIOe 
pacnpocTpaHeHue BMecTe Cc TEM MpHOOperaroT KOHTIOMepaTH, HeEpeKO KOHTH- 
HeEHT@JIbHbIe, H PasJIMYHbIe OUCHb MEJIKOBOHbIC H3BECTHAKH HW JOJIOMHTHI; BBep 
XY TOJIUH CNOpalMyecKH NOABJIAIOTCH HeOOJIbUIMe MauKH THMCOB. 

JJetasbubi PalvaJbHbIH aHaJIM3 MO3BOJIMJI YCTAHOBUTb, YTO KAMCHHOYTOJIb- 
HbI€ OTJIO*KECHHA MporMOa POPMUPOBaJINCb B JOBOJIbHO TIyYOOKOM TpOroBoM Oac- 
cele, mepMckKHe xe — B OacceHHe MeJIKOBO_HOM. B o60ux CJITyYaaX OCHOBHBIM 
CeMMCHTAILHOHHbIM IIPOMeCcoM Ob pasHOC HM OTMOXKeHHe TeppHreHHOrO MaTepH-: 
ala, MOCTyNaBuero ¢ OBICTpO NOLHNMaBIelcCA TOPHOH cymMu, re XMMMUCCKOE 
BLIBETPpHBaHHe ObIWIO pasBHTO OTHOCHTEJIbHO C1a6o. | 

Hecmorpa Ha TO 4TO MepMCKHe NOpOAbl 3aMeTHO OTHUAaIOTCH OT KaMeCHHO-: 
YIOJIbHBIX, APIHJWINTLI 10 BHEMIHEMY OOIMKY B OOOMX CJITy4adX BeCbMa CXOJHBI.| 
[]peoOmaqaroT 3eeHbIe HU FOJyOOBAaTHIe apruJIIMTbI — TO TOHKOOTMY4ECHHEIE, TCH 
aJIBeEPHTHCTHIe, HHOra OeckapOoHaTHble, HHOFa xe H3BeCTKOBHCTHIe. Menpuect 
Pa3BUTHE HMEIOT YEPHble APIHJIJIMTI, B KOTOPbIX aJICBPHTOBaA MPMMeCb He3Ha-} 
YHTeJIbHa, COMepxKaHve xe KapOoHaTHOrO MaTepMala pa3MuHoe. Xapak-} 
TepHO NpH STOM, YTO B TeMHbIX TIMHaX HepeMKO MOABJAeTCA HeOOJIbUIOe! 
KOJIMYECTBO AONOMUTAa. TeMHbIe PIMHbI OTMMUAIOTCA OT 3EJICHBIX MCHbINMM comep- 
%KaHHeEM aJICBPHTOBOH MpPHMeCH M MOBBILICHHEIM COJepxKaHHeM OpraHHyecKorot 
BeILeCTBa, 4TO H ONpewemaer ux wBeT. Ilo, MuKpOCKONOM BUAHO, YTO OCHOBHAS} 
rIMHUCTAA MaCCa aprHJJIMTOB COCTOHT M3 TOHYAMIMNX YeUTYeK H BOJIOKOH PIMHHC+ 
TbIX MHHEPaJIOB C 34METHBIM JBYNPeJIOMJICHHEM; OHH HEpedKO oOpasyror MevIbuaH~ 
WHE JIMHSOBHAHbIC arperaTbl C ROBOMbHO OHOOOpPasHOK OMNTHYeCKOM OpHeHTH+ 
popkou. B 6omee sate AJICBPUTHCTHIX PaSHOCTAX MHOFO YeLMLyeK PHAPOCMIONbh 
quinnoro 0,005—0,1 mm. 


= Beiony OyMyT HMeTbCH B BUY CpeAHult M BepXHUMii KapOoH MH HWKHAA MepMb, Hcksi0uasi 
KYHTYPCKHH sApyc. | 
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_ Aaa rounot Auarnoctuku MuHepabHoro cocraBa rauH OJHHM H3 aBTOPOB 
BIO MPOBCACHO HCCIeAOBAHHe TOHKOH ppakitun (<0,001 mm) creqyomumn meto- 
laMu: peHTreHorpaduyeckuM, cneKTpocoTomerpuyeckuM, TEPMHYCCKHM H 3JICKT- 
JOHHOMUKPOCKOMMYeCKHM. PentrenorpamMbl CHuMasucp E. II. MemepaKosor 
3 NOM YAWMIMHAPWYeCKUX KaMepax c 2R = 90,5 mm, Fe — uayuennem Tpy6Kon 
BCB-4. CnekTpasIbHble KpuBBIe NOrMOULeHHA MeTHMIeHOBOTO row yOoro (mr) nouy- 
1eHbI Ha YHHBEpCaJIbHOM (hoTomerpe Tuna ®M c Ha6opom MoHOxpomaTHyecKUX 
THTep cep CHUMOHHEIX CBETOHALTPOB Cc 2 500—700 Mt. KpuBpre HarpeBaHua CHATHI 
3 MaOopatopun JI. A. Bu- 
‘aJib. Kpome Toro, Opi 
SBITIOJIHCHbI = TMOJIHBIe XH- 
MMUCCKHE aHaJIH3bI (pak- 
iwH <0,001 mm. 
IlepeuucieHHbIMH Me- 
‘OaMu Cpeyu paccmaTpu- 
3AEMBIX PIMHHCTHIX NOpoy 
)bIIH YCTAHOBJICHBI CuIe- 
[YIOUMe MMHepaJbl: rHy- 


G 
MI+KCl 


JOCIO Nb, MOHTMOPHJWJIO- 500 527 540 360 620 G36 700 FW 275M0 580 605 640 G70 700 
2 Mf, 

(MT, «OelieIHT» HW Kao- {uu tn f be 
[MHUT. \ 

Tuapocmosn onpene- ~ 5H Mr 
[eHbl MO KOMIMVJIeKCYy yer- as 
| a) f60 
‘AX JuppakUHOHHbIX JIH- a 


iu 10,2; 4,9; 3,91; 3,73 —~ Gl 
Aw Ap. B ogHom o6pas- ay 
(€¢ oTMeyeH Oa3aJIbHbIit 
epuexc 10,6 A, Ha6m10- 
aeMbIM Ha peHTreHorpam- 


MI+KCL 


540 500 605 640 670 
500 527 560 593 620 G66 FOO 500527 560 593 620 656 700 


540 50 605 640 670 


Me A ME 


{aX MYCKOBHTA, CHATHIX B 
OJ YUHIMHIpPHyecKon Ka- 
repec 2R = 90,5 mm. 

 B aByx Apyrux o6pa3- 
(aX OTM€YeCH OUCHb HHTCH- 
MBHBIM WupOKNM u Lud- 
yY3HbI pedaexc 11,5 A, 
OTOpbIM HaOmoaicaA y 


Aa 


Puc. 1. CmektTpabuble KpMBble MOriouleHHA MeTHJIeEHOBOrO 
rowtyOoro (mr) H ero Ke c AoGaskolt KCI (mr-+ KCl) aaa 
@paxuni 0,001 mm. a, 6 — rugpocmoxucTHt Tum: a — 06- 
pase Ne 2766 (Bepxuuit Capa6ub, oOnaxkenne No 350, calol 
Ne 15), 6 — o6pasen 1862 (noc. )Kypakopckuii, oOnakeHHe 
Ne 205, cou Ne 28); 6, @-— MOHTMOPHJIJIOHHTOBLIN = THI: 
6 — o6pasen Ne 457 (gq. OpmMama, o6naxeHne NO Ol, cron 
No 1), e — o6pasen Ni 736 (p. Ulanzpt, o6Haxenne Ne 123) 


TH pOOnOTHTOB», ONNCaH- 

ix [pynepom (1) u Yokepom (*). Stor petbmekc B JaHHOM Caly4¥ae He MOXKET ObITb 
THeEC€H K MOHTMOPHJJIOHHTY BBUAY THApocioqucTorO THMa CIeKTpaJIbHbIxX 
PUBEIX NorsoujeHusa mr (puc. | a, 6). 

Cys 10 WaHHbIM 3JIeEKTPOHHOM MUKPOCKONHMM PHAPOCMOAb! B OOJbIIMHCTBE 
Wyu4aeB MpeCTaBJIeHbl H3OMeETPHUHbIMH, perKe YJWIMHEHHBIMA IvlaCTHHKaMH. 
[puyem nocieqHHe OObIMHO BCTpeyaloTCA B Bue MpHMeCH K H3OMeETPHYHbIM H 
HUIb B CAMHHUHBIX CyYaAx — kaK MpeoOalaroulu KOMIMOHEHT. 

MoxtTMopusionuT  xapakTepusyetca TunuyHpiMA pedpmekcamu 14,6*; 
00 A u Ap. uw OveHb pe3KHM CABHTOM MakcuMyMa a6copOuuH Mr B OOAaCTb 
50 — 670 mp (puc. 1 6, 2), a Tak»xKe CONPAXxXeHHOCTbIO J\JIMHHOBOJIHOBBIX 
AKCHMYMOB Mr C HHTCHCHBHOCTHIO 6a3aJIbHOH JMHUH MOHTMOpHoHuTa 14,6A. 
locneHAA HE MOXKeT ObITb OTHECeHa 3feCb K XJIOpHTy, B BAY MoMHoro 
PCYTCTBUA Apyrux ero THNHYHBIX HHH: 7,38; 7,0; 4,68 A uw ap. Kpome Toro, 
HHH XJIOPpUTa OObINHO Oolee peskHe, 3eCb KE OHH WHpOKHe UH mudpysusle, 
TO, KaK H3BECTHO, THMMYHO JIA MHMHeEpaJIOB MOBTMOPHJIJIOHHTOBOM Tpymiibl. 

Bo sBcex cayy¥aixX MOHTMOpHJIJIOHHT NpHCyTCTByeT B Bue MpuMecn. 

«DefieIMTOBEIiy KOMNOHEHT Obl YCTAHOBJICH JIMIUb B OXHOM OOpasile m0 
a3ayibHolt uHun 12,5 A, no o6e3BOxKHBaHMIO Mp 550°, no THNHYHOMY MaKCH- 


* Jlaa dbpakuuu <0,001 mM, pbicylieHHol Ha BOAAHO! Gane. 
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’LHHHYORM HYYAMOh OMHhHHUTY 
“eLMHOLIHdoWwLHOW @9WHd]] “(9IHHOHMIYA aKed ‘aidHhHdiawoen) IsoiroodirH J 
LuHorrudoninoy ‘eYouroodYH J 
BLHHHYLORM MIAMIh XIGHILLHOJRIMII HMWOLQO 
OMHAHHUIY “«eLurraryeo» doonnd]] ‘(seHhudLeWoEN H BeHHOHUI A) ero Odin J 
(¢) eLueekuves HxnOQhds aaHnHHHY | 
“RLHHHLOPM OLOHHOWOIQO GIOWHdU BELrPWw ‘ALHLONQOdYHI uM BexEuIrD ero odrH | 
HOOWHU sa A LHHOVWHGOWLHOW “Pe LHHHLOeM MOHMLORItU XIGHaLeHOIe MOI 
SONWOL9O XHMIPOW FDINHdU BeLrey *(beHhudLoWosH BeEHHOHULIA) erfouroodYrn{ 


BLHHHLOPM IOONHdU BEILEW IHOhO *(KEHHOHUIYA H BeHbUdLawoen) vYfomroodiu J 


PLMHHLOeM FoWHd] ‘(beHAHdLOWOSH) eYoroodYuy 
VIHHHIORM MOHHNLOPIH XIGHILPHOLRIMI1 HMWOLQO dHMILaW JITHRHH 

-Hife ‘eiuHorrHdoWwLHOW H eLudorx aoowudu Bereyw ‘(BeHbHdLaWOEH) efor odin { 
Woreuwo H WOdLIMad WHY 

“ehuHeIdo HomMes0go ‘vindorx qoowndu wereyw ‘(beHnudLawosn) eYouwroodYrH J 
WOdLIDM39d WHYIIHHHE I 

“CIMHALORM GIONHdU BELEN GHabO ‘MYouoodYu J 
*@ LHHOLIHdOWLHOW 

4 BLHHMIOeM IeNKdH BeIreN GHOhO *(KbeHHOHUIYA HW KEHHHdLaWoEH) eYfoursodrH | 


BLHHOLIHdOWLHOW JJoWHdU Bem 
-Wrogey] ‘(ANE MBH LORI HWMHHOHOLYA MWIGHRHHUYa 9 BRHhHdLaWOEH) evoursodYrH J 


PLHHOLHCOWLHOW FdaWHdU BeIreW ‘eLHHKLORM MaAMOh XIGHALRHOJe Mad HM 
“WOIrQO OHMVOW SITHhHHUYY “(BEHHHdLANOEH OHAILNAOWNOH HLROU) eYoUroodrH | 


-do 9aHHeTMe1090 s0HTroLHneHE 


HHHPLdehO XIGHIeHOIVIMEI VLUHMIOeM HUAMIOh OIdHHHHHYS 
‘LMHOLIHdOWLHOW 499WHdL KeHLOWeE “(beHHOIHLAR) BEHHOHUIYA eYrowoodru J 


XV MHHLOPYU XIGH 
“WeHOIwOMel d@ BLHHHLOeM H eLudorx qdoowHd]] *(beHnHdLowoen) eYoursodyA { 


(xeugAmoh xiqHuAd™ 90lr0g H XHMIEW d) LHHUIrORYy *(altHbudLowoen) iatfouroodYu J 


(xeMWoroO XH H XeMHALORIrU 
XITHILBHOJBONOI a) BLHHHLORM GaNHd]] “ALHLOHQOdYHI u BEMEHIFO “erouoodru J 


eLHdorxX OKNPL B ‘AOMWOLOO XH H PLHHHLORM NORHLOeYU XIMHALeHOJeONI 

*‘(XIGHHOHHYIA HMHHLOVIM OIdHhHHHYa aiqHhudLawoen) iqYourd0dirH J 
MOHHLIVIU XITHILEHOI2INII AOMNOLQO 

endod 4 PLHHHIOeN soOWHd]] ‘(KEHHOHHIYA oxKod ‘yeHhud.LaWwoEH) eYfoursodiu J 


qoowHd]] 


WW J00‘0 > HuMed aeLood yiaHaredaHuyw 


ri . » 


} emuroey 


WIIHLeHOQdeM ‘HIVLeaOHOrr 

-9€ ‘YIILOHLHddore ogres Luirirnidy 
WITHLeHOQde Mda9 ‘WIdLeaodAg 

‘QidLonLudasre ogreyvo .arvnidy 
WITHLPHOQdeM OOP) GHdhO ‘yIVLeaOHOIr 

-9€ ‘HITLONLHdaoreouron Lundy 
HIVLIroyk 

‘WITLOHLHddere ogrrd «LuirirHidy 
HIMHLeHOQdeND09 ‘HiIdLedOHarr 

-98 ‘YIILOHLAdaoreoMrow Lavirnidy 
YIHLeHOQde MD09 ‘YId4aHhHdoM 

‘YIdLOHLHddere Ogerds Luryvnidy 
WIdLINGOMLOGeH 

‘giddeo ‘yiqLovLudaere Luirrnidy 


YIVLOIHHWod™ ‘yiqHdoh Lurrnudy 
Wid. IMdONLIIASH 

‘YiIdHdah ‘ydLoHLHddore Lurrnidy 
WITHEOHHWALHQ YIGH 

“LeHOOdeudeQ §«‘YIGHdoh LHiirnidy 
HIPLINGOMLIVIEH OQLILD IHano 

‘WIdHalres ‘YIdLOHLHdaare LuLrHidy 


YIILIHAONL Od EH 
‘WIdHeres ‘YIdLoHLudgere Larirnidy 


HITHLeHOQde™M OgeIro 
‘“HIMHeLOS ‘WIGLOHLHdgere Luirnidy 


WIqHLeHogdex 
‘YidHoLes ‘YIGLINLMdaere Lurrnidy 


OK OL 


HIGH 
-LeHogdexsag ‘yiqHdoh Luirrnidy 


HIGLOH@OMLIOGEH OQRIFD IHAhO YIGH 
-olres =‘YIdLoHLudgere Luirirnidy 
ido 

(%§8'% 9) 

HIGHEOHHWALHQ ‘HIGHLeHOQUe O99 ‘HIGH 
-oloe ‘Yidtoniuddere sLuiirnidy 


YiqHLeHOQdeM OQReIro 
‘YISHOlres ‘YI LOHLNda are LurirHidy 


iqyodou uHL WHMIOHHIOLOLHIS 


oAdsb yunoHHidy 


adow sOMIra{w 


epIreM WTLoeh BEHYedD 
oAdu wuNodewued 


odow soulreyw SINdell BEHSKHY 


oAdB 
adow s0nooAr J} YuuNdIdAguedO 
eadoOn 2a0n09AIr J 
LHOEHdOI 
(mur) e@arem qioen BsHYedD| wauonHdAnueng 
(LHOosHd 


-O1 YHMIXOHREQR) 


(mad), Bbairem 4L9vh BeHY‘edD] Hoodeu yuuxdeg 


OK OL 
edowW 90NOQAINI OHFL3LHOOH 
-LO — e@aram Wloeh BH KH] 


Atadag 4 dom eHIrg ‘oqvoaourew 


(gud) esaram 4Lovh BKHYedD| Hogdeu yuaYfed5 


Bue Loedeog 
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MYMY alcopolny M NOBbILMCHHOMY CofepxaHuio Fe,O;, He CKasbIBalOLeMyCca 
Ha KPMBOH HarpeBaHuA, HW CBASAHHOFO B pemleTKe MuHepaua. 

KaoJMHUT BO BCeX H3YYCHHDIX OOpaslax OOHAPYXKUBAeTCA MULLIS NON aeKT- 
POHHBIM MHKpOCKONOM B (opMe Me/IKMX IWIaCTHHOK MCeBOreKCaroHaJIbHbIX 
ouepTaHh WIM AX OOOMKOB. B penkux calyyanx cna6pie ero pecexcpi (7,18; 
3,57 A uw Ap.) oTmeyaioTca Ha pentrenorpamme. PesyubtaTbi H3yYYeHHA TOHKOH 
@pakWHu aprusuToB Aan B Tab. 1. 

_. Hecmotpa Ha OHOOOpasHbIi OOIMK APTMJVJINTOB, B MX MAHE€pasIbHOM cocTaBe 
OKa3aINCb XapaKTepHbie OTM. 

ApruJ1uTbl CpeqHero Kap6oHa CocTOAT H3 THApOcOA, O6bIYHO OGIOMOUHOTO, 
M3OMETPHYHOFO OGHKa; B HeOOMbINOM KOMUeCTBE NPHCYTCTBYeT KaOJIMHUT, 
TOxKe OG/JOMOUHOrO THNMa, H OYeHb pelKO XJOpHT. 

B xxurylescKom sipyce (C,) no-npexkHemy pesko MpeoGalaioT TuApocmozLl, 
CpeNH KOTOPbIX BO3PaCTaeT PO/Ib YWIHMHEHHBIX TUuApocso, mO-BHLHMOMY no- 
ABHBLUHXCA B IMareHese HW YaCTHYHO B SNHTeHese NPH NepekpucTausalun TIn- 
HUCTOrO BeulecTBa. OZHOBpeMeHHO NOABANeTCA HeOOLWAA NPHMeCb MONTMO- 
puinoHnta. IIpumecb 9Ta yaBUBaeTCA TO bKO CMeKTpaJIbHbIMH KPHBbIMH 
afcopOunu Oprannueckux KpacnTeel uM JIMlub UHOrQa pentrenom. Kaonunuta 
3feCb CLUE MEHbIUe, YEM BCpeHeM KapOoue, Hu NonaaeTca OH B BUC CMHHHYHbIX 
TeKCarONaJIbHbIX TaOJIMYeK WH UX OGJIOMKOB. 

B openOyprckom spyce MHHepaJIbHbIli COCTaB TINH MpHMepHO TOT 2Ke, YTO 
B XKHTYNeEBCKOM Apyce, HO MOHTMOPHVJIVIOHNTAa ele MeHbue. OfHakKO B OHOM 
oOpasue OOHApy2KeHa 3aMeTHAA MPUMMeCb MOHTMOPHJJIOHHTAa HW XOpuTa. Xapak- 
TePpHO, YTO OOpasell STOT NPOUCXOAHT H3 NayKH NOpoN, OGorauleHHbIxX KpeMHe- 
3€MOM, MpHueM HHOrZa B KPCMHUCTHIX NPOCJIOAX 3]eCb COXpaHHNaCh NenoBan 
cTpyktypa. JlokabHOoe pa3BHTHe TaKHX OTJOXKeHHii MO3BOAeT AYMaTb O 
ONu30CTH HX K BYJIKaHMYeCKOMY OUary. OTHM 2%xe OODACHAeTCA MH YBemMYeHHe 
3e@Cb MOHTMOPHVJIJIOHHTA. 
 B wHwokuenepMcKux OTIOKeHHAX PC3KO YBEHUHBAeCTCH KOJMYECTBO MONT- 
MOPHJIJIOHHTa, HanOombmee OOUJINE KOTOPOrO CBA3aHO C apTHHCKUM spycoM. 
Siech Ke HAGOMAOTCA MHOPOUNCJICHHbIC YAJINHCHHbIC AYTHTCHHbIe FHAPOCMIODbI, 
a uHOorga mpeoOsazatloT THApOCMoAb, SAW3KHe K THApoOuoTHTy u OObINHO 
CUMTAOWMeCA AyTHTeHHbIMH. 

Takum O6pa3om, FMHbI KAMCHHOYTOJIBHOH CHCTeMbI OTJIMYAIOTCA OT MepM- 
CKHX 3HaUHTCIbHO MCHbIUMM pacnpocTpaHeHHeM MOHTMOPHJIJIOHHTa — eC/IH OT- 
BeCUbCA OT CyUaeB, Pe NOCeAHHH CBASAH C BYJIKAaHHUeCCKMMH MpOABJICHHAMH. 

Takoe H3MeHeHHe COCTaBa IMH HAaXOMT CeOe OOBACHEHHE B (allHaJIbHbIxX 
OcOOeHHOCTAX CefHMeHTalluH. Kak ykKa3biIRaJIOCb, B KAMCHHOYTOJIbHOe BPeMA 
3ecb pacnowlarasca ri yOokKOBOAHbI OacceiiH, NMTABLIMHCA OCANOUHBIM MaTepHa- 
JIOM Cc BHICOKOrOpHOrO apxunesiara. BanaHue KJIMMaTa Ha XapakTep OCaXKOB 
B TAKHX YCJIOBHAX He ObIIO CKOJIbKO-HHOYb 3aMeTHbIM. 

B nepmckoe Bpema OaccefiH CHJIbHO OOMeen. B uupoKoi mpHOpexuHoli 30He 
HOABWIOCb GObUIOe KOJIHYECTBO 3a/IMBOB H JlaryH. Bausanne K/IMMaTa ye 3Ha- 
YUTEIbHO CHJIbHee CTaIO CKA3bIBaTbCA Ha CeEQMMeCHTAalNH. B CBA3H C STUM B pa3- 
pesax MOABNAIOTCA MOUHbI€C NMaYKH KapOOHATHbIX NOPOA, B TOM YNCe H LOvO- 
MHTOB, a B BepXy apTHHCKOrO Apyca MecTamH HaOsOaloTCA MW MauKH THTCOB. 
Bce 9To nosBoviaer yrBepxaTb, To IlepMckuH OacceiH pacnomarascA B 30HE 
apuHoro K/IMMaTa. 

Jina HeKOTOpbIxX OacceHHOB 3aCYIIJIHBOH 3OHbI (cpeqHui u BepxHul KapOou 
WulaTPopMbI, Maseoren Pepranbl, CoBpemeHHbie OcanKku KepseyrcKoro osepa) 
6blI0 NOAMeyeHO MOBHINeHHOe COmepxKaHHe MOHTMOpHNOHHTa. Matepnan 
lOxuo-Ypabcexoro HuxHenepmcKoro OacceHHa xopomlo coriacyeTca C STHMM 
JaHHbIMH. 

Teonornueckui HACTHTYT TlocrymHu1o 


Akajlemun HaykK CCCP 7 IV 1958 
WHMTHPOBAHHAA JIMTEPATYPA 
11, W. Gruner, Am. Mineral., 19 (1934). * G. F. Walker, X-ray Identifica- 
tion and Crystal Structures of Clay Minerals, London, 1951. *® H.M.Ctpaxos uap., 
C6opx. O6pasopaHne ocaykoB B COBpeMeHHBIX Bozoemax, Msi. AEC CCC Roba: 
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Jloxaagp Akanwemunu nayk CCCP 
1985. Tom 122, Ne 6 


B. T. ®POJIOB 


®ALLHAJIbHbIE YCJIOBAA OBPASOBAHHA KAPBOHATHBIX 
KOHKPELMM CPEXHEFOPCKHX HW BEPXHEH YACTH 
HM )KHEFOPCKUX OTJIOQKKEHHM JIATECTAHA 


(ITpedcmasaeno axademuxom H. M. Cmpaxoeoim 3 VI 1958) 


Tloqapuisiouyyio Maccy WHpOKO pacmpocTpaHeHHbIxX B HHKHEe-CpeHeIOpCcKUX 
oTmoxeHnax JlarecraHa KOHKPeWMOHHHIX OOpa3s0BaHHH COCTaBJIAIOT KapOoHaT+ 
Hple KOHKpellHH. TloMHMO HUX 31eCb PasBUTHI JIMUIb NHPHTOBbIe MAKPOKOHKpe- 
WMH MW CnopayuueckuH BCTpeyaloTcaA KpeMHHCTHIe KOHKpellnH. Ilo xuMHKO-MHHEe- 
paslornueckoMy cocTaBy KapOOHaTHble KOHKPeWMH MOApasyeAIOTCA Ha KaJbILH+ 
TOBbI€, AHKEPHTO-JOJIOMHTOBLIe WH CHepHTOBEIe. 

Mexyy nepeyncieHHbIMH THMaMH KOHKpellMu, CTpaTurpaduyeckuMu Nod- 
paseeHHAMU UM CallHaJIbHbIMH THMAMM OTOXRKeHHH YCTaHaBJIUBaIoTCA onpene-) 
JIGCHHBIE 3aKOHOMepHble CBA3H. | 

B u3y4eHHOM HHTepBaule paspesa HUXKHE-CpeMHEIOPCKHX OTJIORCHUH ABTOPOM 
BHIJeIeHbI CHH3Y B3epx cBuTa Mpu (BepxHul Toap), KapaxcKas (aaeH 6e3 Bepx- 
Hel 4acTH) H XMBCKad (BEPXHAA VaCTb aaJleHa) CBUTHI, a TAK2Ke OalOCcKO-6aTCKH 
OTJIOKeCHHA. OTH MOApasesleHHA CBAZAHbI Apyr c ApyroM nocTeneHHbIMH nepe- 
XOJaMH,H TOIbKO OalioccKo-OaTcKuHe B 3anaqHoM Jlarectane 3aleraioT Ha XHBCKO! 
CBHTe C pasMbIBOM M TpaHcrpeccuBHO. 

IIpaxTuuecku BCe H3YYCHHBIC OTVIOXKCHHA ABJIAIOTCA MOPCKMMH, OHaKG 
MpeACTAaBJAIOT PasJIHUHble (PalHaJIbHbIe THIIbI MOCMICHAX, OT M€peXOMHbIX K KOH- 
THHEHTAJIbHBIM (OTUACTH MH KOHTHHEHTAJIbHBIC) JO OTHOCHTEIbHO YaJICHHbIX OT 
Oepera. 

Kapaxckaad CBHTa ABJAeTCA HaMOOIee MeIKOBOXHBIM THIOM OTJOXKeHHH. 
Ona coxKena Ha Ooubmel uacru Jlarecrana Ha 70—80% mecuaHukamu, mpe- 
MMYLLCCTBEHHO CpeJHe-MCJIKOSEPHHCTLIMH, KOCOCJIOMCTBIMH HM HECJIOMCTHIMH. 
OOMbIUIEH YACTbIO HEH3BECTKOBLIMH, HEPeAKO 3aKJOUAIONLMMH OCTATKH pHopex- 
HOMOPCKOH (hayHbl, OOBIUHO HeCyel Cb YTHETCHHOTO Ppa3sBHTHA BCJeCTBUE 
ONpecHeHuA. ITO B OCHOBHOM MeJKOpOCbIe OfHOOOpasHbIe NMpelcraBuTesn 
ABycTBOpeK poyos Tancredia, Mytiloides u Nucula. Ocranbuyto yacTb CBUTBI 
COCTABJIAIOT IIPCHMYUCCTBEHHO HEHSBECTKOBbIC TVIMHUCTbIE NOpOAbl U MpHypo- 
YeHHbIe K HAM MaJIOMOUIHbIe (40 1 M) mwiacTbI KaMeHHBIX yruieH. CButa umeeT 
puTmuuHoe crpoenue. 3 puTMoB pasHbIX NMOpAKOB, COMOAUMHEHHIX Apyr 
C [pyroM, HawOoylee 4eTKO pa3BUTbI PHTMbI CpeAHUX Pa3MePOB, MOL[HOCTHIO 
B 10—40 m. IIpumepHos cpemuel uacTu ux 3aseraer yranctaili naacr. Huxuss, 
perpeccHBHad YaCTb HayMHaeTCsH MaCCHBHbIMH TpyOOKOCOCONCTEIMH Mecua- 
HMKAMH, NOCTeMe€HHO CMCHAIOUIMMUCA MWIMTUATHIMH C pAObIO WM TaykaMu UX 
TOHKOFO NepeclanBaHng C apruiuTamu. [loqnoupy u noupy nuiacros yrueli cara- 
10T TAMHUCTHIC AJICBPOMUTHI MH APFHJWINTbI, HepeAKO yruMCTHIe, MHOTa C Hapy- 
IWCHHOH MepenyTaHHOH TeKCTYpOM HM BepTHKAaJIbHBIMH OCTaTKaMM KOpHeli pacte- 
Hui. B TpancrpeccuBHOH YaCTH PUTMa OTJOXKEHUA MCHAIOTCA B CXOMHOM, HO O6- 
paTHOH mocmefoBaTesbHocTH. B rewerwyecKOM OTHOWeHUH PHTMbI CJlararwoTca 
BHH3Y OTJOXKCHNAMM MpHOPexXHbIX OapOB, KOC, OTMeWIeli, PCUHbIX BBIHOCOB, a 
TAKE 3aJIMBOB, B CpeHeH YaCTH — JaryHHbIMM HM OOJIOTHBIMH O6pasoBaHHAMH, 
a B BepXHCH — CHOBa MCJIKOBOJHbIMM MOPCKUMH OTOKeHHAMM. B wenoM Kapax- 
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“Kad CBUTA MIpeAcTaBsAeT COOOH MpuMep KpaliHe MeKOBOAHBIX MOPCKUX OOpa- 
sOBAaHHH, MePCXOAHbIX K KOHTHHEHTAIbHbIM OTJIOXKCHHAM, U3 KOTOPBIX B ee CO- 
-TaBE MPHCYTCTBYIOT MpakTHYeECKH TOMbKO GosoTHHIe. MomHocTh CBUTbI AOcTH- 
aeT 3—3,5 KM. 

B 10xXHOM HallpaBsIeHHM NecuaHbIe yrIeHOCHBIe OTIOKeHUA KapaxCKOW CBH- 
PbI 3AMECULAIOTCA HOPMAJIbBHO-MOPCKHMH IVIMHUCTHIMH TOJILLAMH, BbI.eICHHbIMH MOJE 
AMeHEM Ce CaMypC<oH datlun (MouHOCTHIO 2—2,5 KM) JHTOJOrHYeCKH uM callu- 
aIbHO CXOMHOK co cBuToH Mpn (1,5—2 xm) u xuscKoli cBuroli (40 600—700 m). 
B UX CcCTaBe NeCYaHHKM MIpaloT NOAYHHeEHHYIO poslb UH MIpeCTaBJIeHbI OObIdHO 
ASBECTKOBbIMH PaSHOCTAMH, CJlaraloulMMH TOHKHe TlacTHl. TocnoscrBy1or 3ecb 
A3BECTKOBBIC MH HEH3BECTKOBbIC aprHJJIMTbI M MVIMHUCTHIE aleBpouuTHI. B ceBep- 
HOM HallpaBJICHHH YBeJIMYMBaeTCA NeCuyaHHCTOCTb CBUTbI Mpu u XHBCKOH CBUTHI, 
M HWKHAA wacTb MOCeMHeH 3aMellaeTCA YreHOCHBIMH OTJIOXKCHHAMH 
(xp. Tampu-Oseub, xp.Casa-Tay), mpakTHuecK HeEOTMYHMBIMH OT COOTBETCTBYIO- 
wen Paluu Kapaxckoi cBuTbl. BeposTHo, To xe uMeeT mecToO u B cBuTe Mpx, 
saleraromlel 3eCb Ha 3HAUHTEJIbHbIX rlyOuHax. 

Ha3BaHHuble CBUTHI BMeCTe C CaMypCKOH (palineli KapaxCKOl CBUTBI 3aKJIOUAIOT 
CPaBHHTeJIbHO OoraTHIe OCTaTKH HOPMaJIbHO-MopcKohH bayHel a@aMMOHHTOB, 
SeNEMHUTOB, Opaxuonok, ABYCTBOPOK, racTponog u Ap. u ABSAIOTCH OOpasoBa- 
HHAMH OTHOCHTEIbHO pHOMxKeHHOH K Gepery yaCTH MOPS, a TakxKe ero 
3 AJIMBOB. 

TunoM HanOosiee yaJieHHbIX OT Gepera OTOXKeHHI ABJIAIOTCA BHINeTeEKa- 
mHe PIMHUCTHIe TOMMLH Oalioca u OatTa (cyMmMapHo Jo 2,5—3 Km), OTJIMUaloHeca 
OT NOMCTHJAIOMIHX OOJIbIIeH W3BECTKOBUCTOCTbIO MOpPok, HaJIMYHeM MlacTOB 
H3BeECTHAKOB H MECHbINHM COepyKaHHeM oOpraHwyecKoro BemecTBa. HuxKHAs 
1aCTb UX (HWKHHH Oalioc) cosepxKUT 3HAaUHTeIbHOe KOMMUeCTBO (20—40% pas- 
Desa) MOIMHBIX MeCUaHbIxX MJIaCTOB WH NeCuaHO-aJICBPHTOBbIX MayeK. 

KapOcHaTHbIe KOHKpellWH BCTpeyaloTCA BO BCeX cTpaTurpaduyeckux MoJ- 
a3JieICHHAX WM BO BCeX NOpodax, 3a HCKOUeHHeM HanOoulee rpyObix necuaHn- 
<OB HW KOHroMepaToB. Kak Abii U3 THNOB KOHKPelHi mpecTaBseH NecuaHbIMH 
A TJIMHUCTbIMH PaSHOCTAMH, 3aJIeCralOulMMH COOTBETCTBEHHO B TeCuaHbIxX HW PJIn- 
4MCTbIX NMOpOMax, a Tak»xKe pa3JIMYHbIMH MOpdosorMyeckHMu Buxamu. Bosp- 
UMHCTBO W3YYeCHHbIX KOHKpellwMH MO CTaquu CBOerO OOpa3s0BaHHA ABJIAIOTCA 
JAHHEHAareHETHYUECKHMH, YTO MOKA3bIBAeTCA MX MOCJONHbIM pacnosox*KeHHeM, 
33AHMOOTHOLICHHEM CO CJIOHCTOCTbIO BMEILaHOWHX MOPOA, KOTOPadA HepeAKO Orn- 
jaeT KOHKPEIMH, YIWIOMNEHHEM UX HMKHEH CTOPOHBI, yume COXpaHHOCThIO 
)praHHyeCKUX OCTATKOB 0 CpaBHeHHIO C BMEMaOLNHMH NOpoaMu, COCTaBOM 3 
“MMMUHO MareHeTHYeCKHX MUHepaJOB (CHepuT, AHKEPHT, JOJIOMUT), a TaKxKe 
JOCTOM KOHKpellHii C BbITeCHEHHeM BeMleCTBa BMeLLaIOlel NOPOI. 
Tlepexogupie OTOKeHUNA, OOBELHHAIOMIHE OapOBble, eJIbTOBbIe, aryHHBIe, 
\AIMBHbIe, OOJOTHBIE HM Apyrue reHeTHUeCKNe THMbI YIVIeHOCHOH (pallu Kapax- 
KOH CBUTbI, 3aKJOUaIOT YETKHH AHKEPHTO-JOJIOMHTO-CHepUTOBbIM KOMMJIEKC 
‘OHKpelluii HM XapakTepHsyioTcH HanOoee BHICOKOM KOHKPeUMCHOCHOCTbIO 
—6%). KaJibilMTOBbIe KOHKpelHH HE XapaKTepHbl HW BCTpPeyaloTca NpeHMyue- 
TBCHHO B NepHdepwyeCKUX YaCTAX CBUTHI, a TAKAKE B MOMIHbIX PIMHUCTHIX May- 
‘ax, CXOJHbIX C CamypcKol cbaltueH. KaubunTb 3f}ecb HepeAKO cojlepxKaT U30- 
jopduyio mpumecb Fe, T. €. ABsJIAIOTCA PeppuTOKabUNTaMH. 

TLoMOMUTHI, ABAIOUIHeECA OOJIbIIeH YACTbIO *KeJe3HCTHIMM, MH AHKEPHTH MpH- 
PpOUeHbI B OCHOBHOM K Ile€C¥aHbIM NOpoam (puc. 1), a cHyepuTbl — K TVIMHHCTEIM 

oTuacTH — kK mecuaHbiM. Powtb 2THX THNOB MpHMepHO OfMHAaKOBa. BosMoxuo, 
ce XK AHKePHTO-OOMHTOB Ooubmme (3—4%), eM CuepuToB (2—8%). O6a 
ula B aHHOli (alu MaKCHMAaJIbHO pasHOOOpasHEI MopowOrHyecKN, a AaHKe- 
ATO-JOJIOMUTbI K TOMY 2%X€ HMEIOT 3feCb YeTKO BbIPaKeHHbI MaKCHMYM M0 06 
rei macce (pue. 1). B apyrux daluax BcTpevaloTcaA MpCHMYULeCTBEHHO MIMHH- 
TBIe KOHKpelluH (ruacTOBol (popMbl), 1a H TO B HeOoIbuOM KoOHUecTBe. I]o- 
ABJIAOULAA MaCCa AHKePHTO-JOJIOMHTOB peAcTaBseHa KPYUHHIMH JenewIKOBHI- 
bIMH, JIMH3OBUHBIMH, TJIaCTOBLIMH WapOBbIMM MH SJVJIMMCOHaJIbHBIMH KOHKPe- 
WIM, a TAKXKE HEMpaBUJIbHbIMA KOHKpeWMOHHDIMU yuacTKamu. Bce onn mpH- 
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ypOueHbI K MACCHBHBIM IleC¥aHuKaM HMXKHEH HM BePXHEM YaCTH PHTMOB U HE BCTpe 
YaloTCA BOM3H MW1acTOB yruin. CuepuTbl pasBUTbI B OCHOBHOM B CpeAHeu 4aCcTI 
DHTMOB H MIpeACTAaBJIeCHbI HaMOOJIee 2KEE3HCTHIMM PaSHOCTAMH (4HCTbIC CHJEPUTb 
Cpe H3Y4eCHHbIX He BCTPeyeHbI) %KeBaKOBOLi (bopMbI pasMepomM 5—20 cm. B mow 
Be IaCTOB yruleH HHOFa 3a/leraroT HeNpaBMJIbHbIe KeIBAKH, MepenoJIHeHHbIe pac 
THT@JIbHbIMH OCTATKAMH, CXOJHbIC C NOJOOHbIMH OOPa3sOBaHHAMH Apyrux yrue 
HOCHbIX GaccefHos (1-8). JJambure oT yrneH BCTpeuaroTca yxKe Hu Oolee KaJIbILATH: 
cTHIe (CHAepodOTh!) Hu Gosee MarHHCTHIe (CHACpOMeSHTbI) PaSHOCTH CHEPHTOB He 
TOJIbKO 2K@JIBAKOBOH, HO H JMH30BHAHOH, MvlaCTOBOM (OpMbI, a TaK2xKe KPYMHBIE 


(Oh Ah AOE AOE MER Ti BED 


Neperodute Cobcmbenna mopcokue 


bapobtie, pevibia Omnocumentyo bmi3s- Haubonee yia- 
blinacob, nacynubre Ue H Cepecy (Ca- | nenntie om Cepeed 
Gonomntie (yene-\"YPehan PIyUr, | (Gqijgccho-Garchue 


nocHan momya) |G us Thien omnonceHus) 


Honhkpeyuu 


Cudepumobtie 


AHKepurg - 
Cosomuimobguie 


Hastioyumobtie 
TTT TT 


Corer 


wi=uoT 
, (2 


Puce. 1. DauManbusie KoMMMexcbhI MecuaHtx (/) MH raMHucTEIX (2) KOHKpe- 
mua. Ulupuua novocet B | MM cootsetctsyer MpAMepHo 0,3% KoHKpelue- 
HOCHOCTH 


Gowan korkpe- 
YueHacHociig 


(go 0,5 M) wapoBple uM d/IMMCONAaIbHBIe KONKpeunu. B HanOosee yrmenacei 
WLCHHbIX WaCTAX CBHTbI OHH Pa3BHBalOTCA B MACCHBHbIX MeCYaHHKax OCHOBAaHE 
PHTMOB. | 

OSijad KOHKPelMeHOCHOCTh yIvIeHOCHOH cbalMM BO3pacTaeT CHH3Y BBepx| 
M B BepxHeH nosoBuHe OHA ocTuraetT 7—9%, 

OTHOCHTe/IbHO MpHOM>KeHHBIe K Oepery HOpMaJIbHO-MOpCKHe OTJIO%KeHH! 
(camypckaa (baltua Kapaxckol cBuTeI, cBuTa Mpu uw xuBeKaa CBuTa) 3aKs1I0NAaI0 
HanOovlee mecTpbld KOMIMVJICKC KOHKPeCWMH, mpeqcraBmeHHplit BCemMa THmaMi 
(puc. 1). OcHoBHyto pomb urpaioT MIMHHCTHIC CHepHTOBbIe M PaMHUCTHIe (OTEA 
CTH NeCuaHbIe) KaJIbUHTOBLIC KOHKpellMH. Cpequ mepBpix BCTpeyaioTca Kal 
HanOoulee 2Kee3HCTHIC, TAK M CHJIbHO KaJIbILMTHCTHIe M MAPHHCTbIe pasHOcTH 
@opMa HX MeIKad KEMBAKOBAA, JIMH3OBHLHaA uv miacroBas. IIpuypoueunt TOA 
KO K IJIMHMCTHIM OecKapOOHaTHbIM MOpotamM. CuyepuTonocnocTb mMeHserca 
paspesy or 1—1,5% B cpute Mpu no 4—5% B camypcKoit cpanun (B BepxHeli nC 
JOBHHeE ee — No 6—8%) wu 2—2,5% B xuBcKOl cBHTe. 

KasbUvTOBble KOHKpellHu BCTpeyalorca Kak B MecyanuKax (KpymHBIe mapd 
BBIC, SJIMMCOMMaIbHbIe, JIMH3OBUUHbIC, MaCTOBbIe H HeMpaBUJIbHbIe KOHKp4 
((MOHHBIC YUaCTKU), TaK MB PIMHUCTHIX MOpomax (MeMKUe MAapoOBbIe, KapaBacod 
PasHBle, JIMH3OBMAHbIe HM KOHKPeIMOHHbIe Mmpocion). Colep»kanue Hx mpHMepH 
Bese OMMHAKOBOE H KOJeONETCA B Mpefenax 1,5—2,5%. OOuaa KoHKperueHos 
HOCTb MaJlO YCTyMaeT TaKOBOH yreHOCHOH (pallu, OMHakO pacnpesenena Hepak 
HOMepHO: oT 2—2,5% B caute Mpu jo 4—5% B camypcKol cbauuu (a jax 
6—8% B ee BepxHelt yactu) u 3—4% B xuBcKol cBHTe. 
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Hakonen, OalioccKO-GaTCKHe OTMOXKEHHA 3ak/IOUAaIOT HanOomee GeLHbI KOH- 
KPCILMOHHBIM = KOMIVICKC, SABJIAIOUIMHCA CHJEpHTO-KaJIbIMTOBLIM. Cuepurnt 
3ecb HanOosee OeMHEI MOp*osoruyecKku (OHM TOJbKO 2KeBaKOBOL (popMbI), H 
‘cowepkanue ux He mpeBprmaeT 1%. KanbunToBpie KONKpeltuH, HaObopoT, JO- 
CTHTalOT MAKCHMaJIbHOFO MOposorMyeckoro pasHoobpasuA Hu COepxKaTCs B KO- 
auuectBe 1—2% or paspesa. OOmaa KONKpelMeHOCHOcTE paBHa 1,5—2%. 

_ Takum o6pa30M, Ip ABYXKeCHHM OT MaTepHKa B CTOPOHY ICHTPaJIbHbIX WAaC- 
Te ropcKoro Mops Jlarectana KOHNKpelMeoOpas0Banue MeHseT CBOH OpMBI 4 
‘WHTCHCHBHOCTD. B oTsoxKeHHAX NpHOpexHO OMpecHeHHoH yacTu Mops u Jary- 
Hax OHO BbIpaxKaeTCA AaHKePUTO-OJIOMMTAMH (B MecuaHHkKaXx) M CuepuTamu (B Pin- 
‘Hax, YaCTbio —B lecuaHuKax) HM MOCTHraeT MaKCMMyMa M10 OOmeli Macce, MOp- 
ouorMyeckoMy pasHooOpasuio, MarHuCcTOCTH uM 2xXKee3HCTOCTH KOHKDperluil. 
IIpapya, aOcoJioTHbIi MaKCHMYM HaKOIJIeHHA CuepHTOB (MOUTH HCKOUNTebHO 
TJIMHUCTBIX) pacMolaraeTca B coceqweli (cbalnalbHoli 30He — NpHOMwxKeHHOH 
K Oepery 4YaCTH HOPMaJbHO-coMeHOrO MOps H ero 3aHBax (puc. 1), ormmuatoneli- 
‘CA K TOMY 2Ke HawOosee MeCTpbLIM XMMMKO-MMHepasOrMyecKHM COCTABOM KOHKpe- 
Wu (CHepuTH, KayIbUUMTbI HM OTYaCTH aHKepnTo-JouomMuTHI). MHTrexcuBHoctb 
OOWjero KOHKpelHeoOpa3s0BaHuA HECMOTPA Ha BPeMeHHEIC OCNAGeHUA, 3]eCb 
-YMeHbINaeTCA NO CpaBHEHH!O C MpebILymeH 30HOH He3Ha¥NTeIbHO. B HanOoee 
OTKPBITOH YaCTH MOPA OOpPa3syIOTCA B OCHOBHOM KaJIbILMTOBbIe (MeCuaHBIe HM TIM- 
‘HUCTHIC), a TAK2KE CHJEPUTOBHIe (TIMHUCTHIC) KOHKpellun. OOpasoBanne nocaey- 
HUX, TaK 2Ke KaK H OOMAA KOHKPeCWHeHOCHOCTH, 3eCb CHJIbHO YMCHDbIICHEI. 

_ OTMeueHHad 3aKOHOMEPHOCTbh YMeHbIICHHA xKese3HCTOCTH WM MarHHcTocTH 
‘VM YBEIMYCHHA H3BECTKOBHCTOCTH KOHKpeLMii MpH ABuxKeHHU OT Oepera B cTOpo- 
‘HY MOPS OTparKaercsd, Kak 9TO BUHO M3 BbILMeN3I0%KeHHOTO, Ha O6OMX—TrvIH- 
-HUCTBIX WM MecuaHblIxX — pAaxX KOHKPeWMOHHEIX OOpa3s0BaHHi. TombKo mecua- 
‘HbIe KOHKPelWWW BCera OKAaBbIBalOTCA MeHee YKEJC3HCTHIMH VM Ooee H3BECTKO- 
BbIMH (OTUACTH H OOJlee MarHHCTbIMH), YeM PIMHMCTHIe. 

 Han6osee y3kol taluaibHou MpHypOueHHOCTbIO H3 M3YYeHHbIX KOHKpellui 
oOsalaioT AHKePHTO-JOJOMUTHI, B OCHOBHOM pa3BHTbIe B MepeXOHbIX OTO*Ke- 
-HUAX. S3aTeM Mo 3TOMY MPH3HaKYy UAYT KaJIbLMTOBbIe KOHKPeUHH, IpHypoueHHble 
‘TpakTHyecKH K HOPMaJIbHO-MOPCKHM TOJILaM, Kak Obl 3aMelllad 3,CCb AHKEPHTHI 
“M JOOMUTHI. CusepuTbl %Ke OTIMYAIOTCA HanOoJIee WHPOKOH (pallMasIbHOH MIpHu- 
-Yy POUCHHOCTHN, T. €. OKa3bIBalOTCA MeHEe UYBCTBHTCIBHBIMH K FeHeETHYeCKOH CTO- 
‘pOHe OTIOXKeHHH, ECM UX OpaTb WewMKOM. OfHako pacmpekemeHue MakcuMy- 
‘MOB CHJ€pHTOHAKOMJIeCHHA WOKAa3bIBaCT HX OTYCTIIMBYIO CBA3b C YIJIEHOCHON TOMI- 
uleli, KOTOpy!0 OKOHTYPHBAaIOT C BHeLIHeH (MOpcKOM) CTOpoHb! HanOoslee cHepu- 
TOHOCHbIe OTMOMKeHUA. CojlepxaHhe CHepHTOB B HUX BO3PacTaeT COOTBETCTBEH- 
‘HO pocTry yrueHocHocTH cocesHel cbaltun. B mpefemax nocnequelt HacbIlleHHOCTb 
CHJlepHTaMH TIMHHMCTHIX MOpO, He MCHbIUWWaA, YeM B caMypckKol dalluu, OHaKO 
‘oOulee cosepxKaHue UX B paspese Oovlee HUSKOe U3-3a MpeoOMaaHuA MecuaHbIX 
TOpOk ¢ aHKepHTO-JOOMHTOBLIMM KOHKpellMaAMU. Tam, Tye OOHapy»xHBaeTcA 
‘YaCTHYHOe YBeIMYeHHe TIMHUCTOCTH paspesa B CeBepO-BOCTOUHOM (B CTOPOHY 
KOHTHHeHTa) HalpaBseHnH (pation MyrpHuckow aHTukKHHalH U Ip.), BO3pacta- 
‘eT HM ero cuepuToHocHocTb. Bce 9T0 NO3BO/IAeT TOBOPUTb O BTOPOM MaKCHMyMe 
culepuTooOpa30BaHHA B JlaryHHO-OOJOTHOH 30He, OObIHO OTMeIeHHOH OT Nep- 
BOrO 30HOM OapOBO-AeIbTOBIX MeCUaHbIX HAKONJICHHH C alKePHTaMH HW OJOMU- 


TaMH. 
Tloetymuso0 


8 V 1958 


WMTHMPOBAHHAH JIMTEPATYPA 


177. B. 3apuukuit, 3an. reon. pax. XapbKoBck. YHUB., 13 (1956). 7 A. B. Ma- 
Ke2.oHOB, Matep. 3-H Teom. Kontbep. Komn ACCP, Cpiktbipkap, IG SANS B. Make- 
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wun, Bopkyta, 1954. 
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MHHEPAJIOPH A 


A. C. ECKHH 


BHOTMTOBbIM ABFMTHT YUIKAHbUX OCTPOBOB 
(O3EPO BAMKAJI) 


(ITpedcmaeaeno axademuxom JI, C. Kopocuncxum 23 V 1958) 


IIpu usyyenuu crpaTurpadun QokemMOpHiickoro ocaouHO-MeTamopduyecko- 
TO KOMIWIeKca YIIKaHbuX OCTPOBOB Ha O3epe Balikaw ObluIM OOHAPY2KeHbI CBOe- 
oOpasubie NOpOAb KaliHOTHMHOrO OONMKa HM HeOoObluHOrO cocTaBa. Mx nosaBuJe- 
HHe Ha (OHe APeBHHX, 3HAYMTEbHO MeTaMOpH3OBaHHbIX NMOpO HHXKHEFO Mpo- 
Tepo3soA, Claraioujux YUWKaHbu OCTpoBa, MpeACTaB/AeT ONpeeJIeHHbIM HHTepec. 

Murepecyroujue Hac MOpOsbl BbIXOAT B HeOOJIbLIOM KOPeCHHOM OOHaxKeHHH 
Ha ceBepo-3anaqHom Oepery Bouwbuoro YurKaHbero ocrpopa. Popma 3asleraHHA 
9TOLO Tela HEN3BECTHA; BbIXOJ IIpHypoueH K NoOroMy OeperoBomy ycTyny KopeH- 


HOrO IOKOJIA Teppacbl. BmearouluMu NOpOaMu ABJIAIOTCA MOULHbIC MpaMOPpbl ) 


oqHOrO “3 ropHs0HToB (Mx) (1) ocagqouHo-meramopduyeckoro KommuieKca. Kou- 
CTaHTbl C BMeULalOW,HMH NOpOJaMH 3aKPbITbI O3e€PHbIM aJWIIOBHeM. BuyumMaa 
MOLHOCTb BbIxoJa aipdpy3suBa 5—6 M. 

B o6HaxkeHHh pacCMaTpHBaeMble MOPObl HMCIOT BHELIHE OLHOPOHOe CTpoe- 
Hue. QTO MeIKO3E€PHHCTbIe, MACCHBHbIe, MJIOTHbIE MOpOfbl TeEMHO-ceporo UJI 
yepHoro wBeta. B oOuleli MeIKO3ePHHCTOH Macce BHHbI OTeJIbHbIe MeIKHe 


(q0 1,0 mM) KpucTawibl MHpoKceHa. CrpykTypa nopojbl BUTponopdupowas c aue- | 


MeHTaMH HHTepcepTaJibHOH. [aBHOl COCTaBHOM YaCTbIO NMOPOJbl ABJIACTCH CTe- 


KJIOBaTad OCHOBHaA MaCCa, HMelOWad B MpOXOALLeM CBeTe Oypbili UBeT, B CKpe- 
IWCHHbIX HHUKOJIAX H30TpONHad. [loKa3aTevb MpeJIOMJICHHA CTeKJIa 34METHO BbILLe 
NOKa3aTeA MpeJIOMJICHHA KaHajICKOrO OaJib3ama. CrekJIO cocTaBaseT or 50 
no 70% o6bema noposbi. B sto OAHOpOAHOM mMacce GecnopsqouHO pacnosara- 
IOTCH MHOPOYNCJeHHbIe (CHOKPHCTaJIVJIbI MOHOKJIMHHOrO NMpOKCeHa pa3sMepoM 
ot 0,05 no 1,1 mm. Mopma deHokpuctTaIoB KOpOTKOCTOOYaTad, TAONMTYATAA, 
BOCbMHYFOJIbHanA WIM W30MeTpHyHad. Uacro HaOsi0JalOoTCA XOPOLIO BbIpaxkeH- 
Hble 30HapHble KpuCcTaibl. B HeKOTOpbIX pa3pe3ax BuHa «CTPyKTypa mecou- 
HbIX yacoB». I[]upokceH wMeeT cCJIeqyroujMe KOHCTaHTHI: Cc: Ng = 53°, 
+ 2 V = 56°. B mpoxogamem cBeTe MuHepadl cllerka OypoBarTbiii; B waucbax 
HOPMAJIbHOH TOJIMMHbI MWICOXpOH3M He yJlaBsIMBaeTca. BropuuHble H3MeHeHHA 
y MOHOKJIMHHOrO MMpoKCeHa He HaOwogaiorca. Ilo ontruyeckuM cBOLicTBaM IH- 
POKCeH OTHOCHTCA K THTAH-aBrHTy. 

OcHoBHadA CTeKJOBaTaA MaCCa NOPOAbl NPOHH3aHa MHOPOUHCJICHHBIMH OUeHb 
TOHKHMH [laCTHHKaMH 3esleHoBaTO-Oyporo OnotuTa. [locjieqHuli uMeeT mpaMoe 
moracaHHe HM MHTeHCHBHbIM MICOXpOW3M OT rycToseeHOBaTO-Gyporo (no N-} 
HO 3eeHoBaTo-Oyporo (m0 Np). KoumuectTBo OnorutTa B Mopose He npeBbiuaet 5%. 

OmMBUH B nopose OOpasyer HeOObUIMe H30MeTPHUHbIe eHoKpucTavIbl, 
NOYTH HalleO 3aMeLeHHble CeplneHTHHOM. OvIMBUH T1pHypoueH K yYacTKaM NOpo- 
bl, He COMep%KalllHM MOHOKJIMHHOFO mMpoKceHa. B eqMHMYHbIX Cy4uaAx HaGVIO- 
WaloTCA PEAKHE, MEIKHE BKJIOUCHHA WeOJINTOB, B YaCTHOCTH aHaJIbIlHMa. 

Kak mokasaJlO H3YYeHHe HECKOJIbKUX WIMOB, MOposa B pasMYHbIX yuacrT- 
KaX OOHaKeHHA HeosHOposHa. B OWHUX MeCTaxX OHA 3aMeTHO OO6OralleHa MOHO- 
KJIMHHBIM MMPOKCeHOM, B APyrHX COCTOHT 43 CTeKJOBATOM MaCcbl C MUKDpOVJIH- 
TaMH OMOTHTa. XWMMUECKM aHAaNMS pacCMaTpHBaeMOli NOpOAbl UpHBeeH B 
Ta6. 1. CnektTpaJibubli anaJlu3, MpOHusBeJeHHEIit B maGoparopuu Mucruryra 
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Ta6auna 1* 


Oxucubl 1 2 | 3 | 4 5 
SiOz 41,48 43,82 41,69 -- — 
TiOg Path 2503 Cure pI — = 
Al,Oz 13,96 10,34 14,85 — — 
Fe,O3 2,20 0,66 10,39 — 
FeO T3833) 9,44 5,43 — — 
MgO {22 10,56 9,84 —- _- 
CaO 10,16 9,85 120 — Sa 
MnO 0,18 0,14 — —— ae 
NagO E22, 3,86 Si a — 
KO 1,94 1,66 NV 0)5) = — 
H,0- 0,34 0,42 — — — 
H,Ot By 1Ks} 0,82 1,06 a — 
P.O; — 0,88 — — — 

Cymma 99,90 100,08 99,22 — -- 


Yucsoppre XapaktepucTuku mo A.H. 3apapuukomy 


a 7,5 10,4 9,6 8,1 7,4 
C 5.5 1.5 5,0 4,0 6,5 
b 38,4 39.9 38,7 35.7 32,6 
5 48,6 492 46,7 52,2 53,8 
Q SE eine £280) Sw itee5,8 H1GS13 4 
j’ 30,2 33,3 35,8 29,6 33,8 
m’ 52,1 42.9 42,4 43,5 28,0 
c 17,7 23.6 21,8 26,6 38,0 
n 63,6 77,9 55,4 | 80,6 78,4 


* 4 — apruTuT, YurkaHbu octpoBa, o6p. 4113 (anamutux E.C. 
UWusaopa, [HH AH CCCP); 2— aum6yprut, XusoKcKaa BnanuHa, 
no WH. B. Benosy (*), 3— mumOyprut, osepo Janali-Hop (Mou- 
rouua), 10 II]. Bentoxosy (2), 4,5— mHmMO6yprute, 03. Kusy (Lexn- 
Tpanbuaa Adpyxka), no |. Posen6ymy (°). 


reomornu BocrouxHo-Cu6upcKkoro dusuana Axkanemuu HayK CCCP A. H. Kys- 
HeIOBOH, MOKa3aJI HapsAyy C coJepxKaHHeM MepeuWCJICHHbIX BbILIe 2JIEMCHTOB 
MIpHCyTCTBHe He3HaYHTeJIbHBIX KOMHYeCTB Ca, Ni, Cu, V, Ga u Zr (corble Jonu 
mpoleuta u cwlefbl). B komMyecTBe JO JeCATHIX Oe npoweHTa OOHapy2KeHo 
MpHCYTCTBHe CTPOHIMA H XpoMa. 

OnpeyesieHHoe CXOACTBO XHMH3Ma, MHHepaorMyecKoro COCcTaBa HW CTpyKTy- 
Dbl MO3BOJIAIOT OTHECTH pacCMaTpHBaemylO MOposy K CeMelicTBy JIMMOypruToOB 
M aBruTuTos (*) HW HasBaTb ee OHOTHTOBBLIM ABrHTUTOM. ABrHTHTDI 
ABJIAIOTCH, KAK H3BeECTHO, OTHOCHT@JIbHO PeKHMH TOPHbIMH NOpoyamMu. 3SuHa- 
UMTEJIbHbIe BbIXOJbI NOJOOHbIX KalHOTHMHbIX MOpO M38BeCTHHI B pxAe yYaCTKOB 
MesoKaiiHo3olicKux Briagun o3. Jjanai-Hop B Monrosun (®) H, OCcoOeHHO, B 
o6lactH Benuxkoro AdpuKanckoro pura (*,°). PasBurne MesoKaHHO3OHCKUX 
eTpyktyp Bocrouno Adpuku u Bocrounol CuOupu, OOHapyxXUBalOlAXx BBICO- 
KY!0 CTeleHb poycTBa (*), BeEpOATHO COMPOBO*KAaOCb CXOMHLIMA MarMaTHYeCKUMH 
nposBienusmu. MmeHHo 06 9TOM, NO-BAAMMOMY, HM CBHeTeIbCTByeT HaliqeH- 
Hb Hamu Ha Bbosbputiom YuiKaHbem ocTpoBe Ha Balikasie OHOTHTOBbIM ABrHTHT. 


VMucruty? reooruu Tlocrynuao 
BocrouHo-Cu6upceKoro dusMana Akagemun HaykK CCCP 15 V 1958 


WMTMPOBAHHASA JIMTEPATYPA 


NWS Ish eu OB, AH, 111, Ne 3 (1956). ? 1]. Benxi Kos, 3an. CII6. mune- 
Dal. ie ea Ws 41888). crag Gael a! A u if JUNG) BW PAs Ne 3 (1957). WWJ sle Syre 
BapuukKUH, MspepxenHble FOpHbIe MOPOAH, Vay. AH CCCP, 1955. Be Be liars 
1oBc Kui, Has. AH CCCP, cep. reom., B. 5 (1948). °T. PosexOym, Onucatenb- 
jax metporpaduaz, 1934. 
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Jloknxagnn AkayeMunm HaykK cCcGcP | 
1958. Tom 122, Ne 6 | 


JIET POL PADUA 


B. B. KOPUATHH u B. M. BAHOKYPOB 


O TAK HA3bIBAEMbIX CHAEPHTOBBIX KOHKPEMM AX 
3 HW)KHEMEJIOBbIX OTJIOKEHMM YJIBAHOBCKOFO MOBOJDKbA 


(IIpedcmaeaeno axademuxom H. M. Cmpaxoeom 3 VI 1958) 


XapakrepHoli OcOGeHHOCTbIO HHXKHEMCOBbIX OTJIO2%KeHHH YJIbAHOBCKOFO | 


| 
[lopouw2xKbA ABJIAeTCA HaJIMuve B HHX MHOTOUMCJICHHbIX KOHKPeILMOHHbIX CTA- | 


*KeHHI, IPHYPOUeHHbIX K PIMHUCTHIM TOJIMaM TOTEPHBCKHX, OappeMCKHX HM allT- | 
CKHX OTJIOKeHHH. 

Yka3aHHble CTHKCHHA MMEIOT Pa3JIMTHble PasMepbl, (OPMY HM XapakTep 3a- 
jleraHuaA. Pasmepbl HX Bapbupyror or 7—10 cm yo 1,o—2 m. Ilo dopme cpesu 
HUX HaGwlOsaloTcs ccbepuyueckve UH 2J/JIMMCOMaJIbHble (KapaBaeoOpa3Hble) pa3-| 
HocTH. Ilo xapakrepy 3aeraHuA pasMualoTCA KOHKPellHH, 63 BHAMMOM 3aKO- 
HOMePHOCTH pacceAHHble B TIMHUCTHIX MOpowax, HW KOHKpellMu, cocpesoTouen-| 
Hble B Ooulee WIM MeHee BbIep2xKaHHble 10 MpocrupaHuto mpocsou. TlepBple Ha- 
OtOaloTcA TaBHbIM OOPa3s0M B FOTePHBCKHX H alTCKHX OTJOXKeHHAX. Bro- 
pble OOpa3yl0T TPH XOPOWIO BbIepxKaHHbIX MpOCcOA B CpeqHeH uacTH Oappema 
(B OKpecrHocTaAx rT. CeHrniei 9TH Mpocson 3aseraioT Ha paccTosxHuH 7, Il u | 
15 M or kKpoBJM OappeMCKHX OTJIOXKeHHH) MO WecTH MeHee BbIJepxXaHHblx 
IpocsloeB, MPpHYpOueHHBIX K alITy. 

Ilper crsxKeHHH OoJIbUleH YacTbIO TeMHbIM — TeMHO-CepbIi, TeMHO-OypbIi, 
yepHEI. OObI4HO OHH MWIOTHbIC, JOBOJIbHO MPOUHbIe, HepelKO pasOUTbI CeTbIO | 
MHOTOUHCJICHHBIX KOHTPaKIMOHHbIX TPel{HH, BbINOJIHeCHHBIX KPyYNHOKPHCTaJIH- 
yeCKHUM KaJIbIMTOM. MuHorga mo creHkaM TaKHX TpellHH HaOmOawrcesa ceKpe- 
IMOHHbIe BbIeIeHHA TMpuTa. B Weurpe CTA*KeHHH YacTO BCTpeyalOTCA PaKOBH- 
Hbl @MMOHHTOB. 

BoJIbuiMHCTBO ccuIeloBaTeleH, W3Y4aBUIHX HW2KHEMeJIOBbIe OTMORKeHHA 
YuabanosceKoro TlopomKpa (A. I]. Wapaos, E. B. Munanoscxuit, H. T. Sonos, 
H. I. Konosanosa, K. C. Bepesuua, M. B. IlaHaujarenko u MHorue Apyrne) 
onpeelAIM BCe YKa3aHHble CTAXKCHHA KAK «CHJePHTOBble KOHKPelMM», «PIH- 
HHCTO-CHJlepHTOBbIe KOHKPelHH», «CHCPHTOBO-H3BeCTKOBUCTHIe KOHKPellHu», 
«cepOcuepHTb>, «Mepre/leBHHble CHepHTb», «PIMHUCTHIe CUepuTb>, «cH e- 
puToBble NecuaHHKu» HT. 1. [lepevenb 9THX HA3SBaHHH MOKa3bIBaeT, UTO MIO MHe- 
HHIO BCeX YHOMAHYTHIX HCCeMoBaTeeH paccCMaTpHBaeMble CTAKeHUA MpelcraB- 
JIAIOT COOOM KONKPeMM CHepurTa Cc OOJIbIeH WIM MeHbIeli MpHMecbIO PIMHHCTO- 
ro MaTepHaJla MW KaJibllTa. 

Mino Trouku 3peHuA NpuepxKuBaloTCA HekOTOpble pyre uccesoBaTelH. 
Ilo muennto B. V1. Jlormnopok, HanpumMep, KOHKPelMOHHbIe CTAKeHUA 43 FoTe- 
PHBCKOrO Apyca ABAIOTCA «PIMHMCTO-H3BecTKoBHcTHIMM». E. A. Kp»keuKos- 
CKaxd CUHTaeT, TO BbIepxKaHHble MO MpocTupaHHio MpOCcAOM KPYMHbIX KOHKpe- 
WHOHHBIX CTIXKeHHH W3 OappeMcKOoro sApyca MpescraBAoT cool «MepresM» 
WJIM «PIMHHCTbIe M3BeCTHAKH». 

Take MporvBopeyuBble BbICKaSbIBAHHA OObACHAIOTCA, NO-BUUMOMY, 3HauH- 
TeJbHBIMH TPYAHOCTAMH, C KOTOPHIMM CTaJIKMBaJIMCb MCCeLOBAaTeIM Mp Heob- 
XOMMMOCTH pa3/IHYeHHA MeMTOMOpHOrO cuseputa M MeAHTOMOpdHOrO KaJib- 
WuTa. 
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J\is pewieHus sToro Bompoca aBTOpaMH HacTOALMLeH CTraTbH ObWIH H3yYeHbI 
KOHKPCIIMOHHbIC CTAKCHHA — Kak PaCCeAHHble B TOILE BMeILalOLMX NOpoL, 
TaK M COCpeJOTOYCHHble B BbIeprKaHHble 10 MpocTHpaHHto MpocsOM H3 pasvIH4- 
HbIX CTpaTurpauyecKUX TOPH3OHTOB HWKHerO Meyla. M3yuenne MpOBOAHOCb 
MO MeTOy, paspaOoTaHHOMy Ha Katbeype muHepasorun KasancKoro rocyapcr- 
BeHHOrO yHuBepcutera B. M. Bunokyposbim. YKa3aHHblit Mero, 3aKmOUAeTCA 
B ONpeAeIeHH CpeHeH yAesIbHOH MaccoBOli MarHUuTHOLi BOCIpHuMYMBOCTH o6pa3- 
moB (B Mopolikax). OTor Merox ompoOoBaH Ha MuHepawax KapOoHaTax Tula 
culepuTa, aHkeputa, podoxposnra. I IpeumyuyectBo ero nepex APYrHMu U3BeCTHEI- 
MUM MCTOJlAMH COCTOHT B TOM, UTO OH NO3BOVIAeT ObIcTpo (S—10 Mun.) H WocTraTouHO 
TOUHO ONPeLeNIMTh NPOWEHT COMepKaHNA MAPHUTHbIX HOHOB B OOpasile (B Halle 
curyuae Fe’*) u paccuntarb mpowenr coepxanua KapOoHaToB xellesa. 

PesyJIbTaTbl HallMx HcceqOBaHHH cBeleHbI B TaGm. 1, B KOTOpOH, KpomMe 


WaHHbIX MO MarHHTHOH yebHOH MacCOBOH BOCIPHHMYMBOCTH ym, MOKa3aHbl 
JIA CPaBHCHHA Take Pe3yJIbTaTbl XMMHYECKHX aHaJIM30B W3YYeCHHbIX OOpa3- 
Wow (aHamuTHkK — 9. A. Crenanosa). 

TIpopeyeHHbIMH HCCIeqOBaHHAMM ObvIO ycTaHOB/eHO: 

1. Bee KOHKpelMOHHbIe CTsH2KeHUA, 63 BHAMMOM 3aKOHOMepHOCTH paccesH- 
Hble B TOJIMe BMellaloulHx Mopor (o6pasup NeNe 1, 2, 4, 5 u 6) nesaBucumo oT 
MX CTpaTHrpaduyeckohH MpHypOueHHOCTH, Kak 3TO BUAHO u3 Tab. 1, MOUTH He 
cojlep2KaT B CBOeM cocTaBe CHeputa UH MpecTaBAIOT COOOM U3BeECTKOBO-PIMHH- 
CTbIe CTA2KeHHA. 

2. KoHKpelWMOHHble CTAXKeCHHA, COCPEMOTOYeHHbIe B BbIep2KaHHble MO Mpo- 
CTHPaHHlO TIpocJiIOM H MpHypOueHHble K OTJOXKEHHAM allTCKOTO sApyca (OOpas3ilbl 
NeNe 7 uw 8), aBaAIOTCA ccbepocHepuTaMu C MpHMecbIO KaJIbILMTa M PJIMHBI. 

3. KOHKPeWHOHHbIe CTAKeHHA, Take COCPeOTOYeHHBIe B BbIJep2KaHHble 
NO MpocrHpaHHlO Mpocsiow WH MpWypoyeHHble K OappeMCKHM OTJIOKeHUAM (06- 
pasupt NeNe3 u 9), npedcTaBsAIOT COOO10 PIMHUCTO-H3BeCTKOBHCTbIe KOHKPel\Hi 
C 3aMeTHbIM COJepxKaHHeM aHkeputTa. CuyepuT B HUX OTcyTcTByer. IlocmeqHee 
MOMMMO JlaHHbIX XHMHYCCKHX aHaJIH30B MOATBepxaeTcA Tak»xe TepMOrpaMMa- 
MH YKa3aHHbIX OOpasiloB. 

YcraHOBsIeHHaA 3AKOHOMEPHOCTH He ABJIACTCA, MO MHCHHIO aBTOPOB, YeM-TO 
HeOXKUaHHbIM WIH HeOObACHHMBIM. Ilo JanHpim H. M. Crpaxosa ('), mpu o6pa- 
30BaHHU CHepHTOBbIX KOHKpellM B Mpolecce WHareHesa KOHILEHTPallMA B HAX 
*Kelesa BOSpacraer B 6—8 pa3 MO CpaBHeHHIO C TeEMH MOPOaMu, B KOTOPbIX Mpo- 
UCXOJMJIO HX COopMHpoBaHHe. 

M3 sroro culelyer, UTO GosbiWan Macca BECbMa KPYIIHbIX KOHKPeIMOHHBIX CTA- 
%KCHHH, PaCCeAHHbIX B PIMHMCTHIX TOMMAX HWAKHEFO Mela (B TOM CJly4ae, eCJIM 


TaOmaunma 1 
y sare ae e255 Conepxanue, Bec. % el % : 
3 AKC TASS! (om oO = = ease | RSTO) |) aie 
1 | Oouamenme y ATO | crit | 4 540,03 | 7,95 | 0,93 | 0,76 | 42,63] 1,56 | 0,48 | 1,23 | 76,08] 3,26 
4 eae aes pA cry 0,8+0,02 | 6,77 | 1,05 | 0,45 | 42,57] 1,54 | 0,20 | 0,72 | 75,98] 3,15 
Bag poususline: cenepnes Crp” | 93 940,4 | 33,49 | 0,76 | 6,86 | 26,68] 6,84 | 0,59 |10,97 | 47,62]14,31 
4 anne: Nsnce crapt 1,4+0,03 | 7,44 | 1,47 | 0,46 | 44,9 |cmegpi| 0,21 | 0,72 | 80,15)cnenp1 
6 JOcnamenne toro-ganaz-| criPll 5 90,04 | 16,6 | 3,02 | 0,57 | 44,47/caemts] 0,13 | 0,92 | 73,48{cnemn 
6 Cn: areas 1,1+0,02 | 0,85 | 0,47] 0,61 | 42,48] 1,68 | 0,09 | 0,99 | 75,82] 3,68 
7 To x«e* era 36,14+0,7 | 23,71 | 3,44 ]48,90 | 21,16] 0,16 | 0,76 /34,55 | 37,77] 0,33 
8 ie ser cept 68,2+4,4 | 5,91 [14,7 [31,40 | 12,92) 0,54 | 3,70 |50,02 | 23,05) 1,13 
9 re Cre 12,440,2 | 33,44 | 2,06 | 4,91 | 26,10] 5,54 | 0,56 | 7,90 | 46,58/11,58 


* KOHKPCIMOHHbIe CTAXKCHHA COCPeAOTOYCHLI B BbIepXaHHble MO MpPOCTHpanulo Mpocion. 
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Obl BCe OHM MMCIM CHeCpuTOBHI HIM AaHKePHTOBbIM cocTaB), cBuyleTebcTBOBasa 
Obl O BECbMa 3HAYMTEIBHBIX MePBHUHbIX KOHIWCHTPallHAX *Kese3a BO BCeX YKa3aH- 
HbIX TOJIULaX HU, CIEMOBATeIbHO, BOJax TeX OacceHHOB, B KOTOPbIX OHH (OPpMHPO- 
Baslucb. Tpy4HO, OMHaKO, JOMYCTHTb, YTO BO BCe BPeMA CyYIeCTBOBAHHA STHX 
OOWIMpHbIX OacceHHOB, OXBaTbIBaIOULMX TaKOH OOJIbUIOH OTpes0k BpeMeHH (or 
rorepuBa JO alTa) B HHX CYLeCTBOBaJla BbICOKaH KOHWeHTpaluA r*Wele3a. | 
Cxopee Bcero 3HauHTeIbHOe COJepKaHve *Kele3a B BOaX HH2KHEMEJIOBBHIX | 
6acceliHOB MMeJIO MeCTO JIMUIb B OMpeeeHHble, CPaBHHTeJIbHO HeOOJIbUIMe Me- 
PHOJbI UX CYUIeCTBOBaHHA, XapakTepH30BaBllIMeCA YCHJICHHbIM MOCTYIMJIeHHeM 
*Kellesa C pasMbIBaBINIMXCA KOHTHHEHTOB MU CPaBHUTeJIbHO ObICTPOH Murpallven ero 
B ipeselax yKa3aHHbix GaccelinoB. B revenue STHX NepHooB H PopMupoBaNCh 
Te CJIOH PIMHHCTHIX OCAKOB, B KOTOPbIX BIOCeACTBHH OOpasoBaJIHCb BbIep2KaH- 
Hble MO MpOcTHpaHHiO MpocON CHAepHTOBLIX M aHKeEPHTOBbIX KOHKpelluH. 
O6paulaer Ha ce6A BHHMAHHE TaK2xKe TO OOCTOATEIbCTBO, UTO BO BCeX H3YYCH- 
HbIX OOpa3ilax CHJePHTOBbIX H AHKePHTOBbIX KOHKpellMi (cm. TaO. 1) Hapany 
C MOBbILIEHHOH KOHIeEHTpalluel 2%ee3a KOHCTATHPYIOTCA MOBbIILNeHHbIe KOHILCHT-: 
pallMv MapraHlla, IpHyeM B TeM OOJIbIWHX KOJIMUeCTBAX, YeM BbILIe KOHILCHTpalluA | 
*Kelesa. ITO BNOMHE cormacyerca c BbIBOMamu H. M. Crpaxosa (*) 06 ofHOBpeMeH- 
HbIX PYHBIX KOHICHTPpalWAX YKa3aHHbIX 9JICMeCHTOB. | 


KasaHcKHi rocyapcTBeHHbIli yHHBepCuTeT Ylocrynuso : 
um. B. M. Yapsanopa-Jlenuna 1 VI 1958 


UWHTHPOBAHHAA JIMTEPATYPA | 
1H. M. Ctpaxos, 3an. Bcecoio3H. MHHepal. oOuy., N22, 197 (1957). 
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Hoknags Akaygemun nwayr CCCP 
1958. Tom 122, Ni 6 


ITET POTPA®H A 


B. Il. PAXMAHOB 


O TMHMEPFEHHOM MATHETHTE B KOPE BbIBETPHBAHUA 
)KEJIESHCTbIX KBAPIMTOB KYPCKOM MAPHHTHOM 
AHOMAJIMH (KMA) 


(Tpedcmasaeno axademukom JI. C. Kopscuacxum 4 VI 1958) 


IIpu usyyeHuM NOIMpOBaHHbIx WwIMoB uM wWrypoB OoraTbIxX MapTHTOBBIX 
PyA, OroOpaHHbIx B ceBepHokk uacru TocrumescKoro mMecropoxyeHua (Benro- 
POACKHH xemesopyAHbIM pation KMA), namu Obl BcTpeyeH MarHeTuT, pe3KO 
OTAMUAIOWMHCA MO CBOHM CTPyKTYPHbIM OCOGeHHOCTAM OT peJIMKTOBOrO (MeTa- 
Mop@oreHHOrO) MarHeTHTa B 9THX 2%e Pyax. Ilo pay mpu3HakoB OOpa3oBauca 
OH B THMepreHHbIX YCJIOBHAX, BbIJeMBUIMCb B BOCCTAHOBHTeIbHOM cpese u3 
caOOKHCJIbIX TPYHTOBbIX PaCTBOPOB. 

Borarpie »xeulesHble pyAbl TocruujescKoro MecTopoxKeHHA, KaK HW BCex Apy- 
THX MecTropoxyeHHh KMA, B mojaBisaIoujeM OoOJbINMHCTBe ABJIAIOTCA pyqamu 
KOPbI BbIBeTPHBaHHA (OCTATOUHBIMH), OOPas0BaBLIMMUCH B KOHTHHCHTAJIbHbIX 
YCJIOBHAX Ha XKeJe3HCTbIX KBapWuTaXx. . 

IIpu dopMupoBaHuk KOPbI BLIBeTPHBaHHA KBapll PaCTBOPAJICA WH BbIHOCHJICA 
M3 2Kee3MCTbIX KBaPWMTOB TPpYHTOBbIMH BOJaMH, %Kelesocoflep Kalle CHMKAT- 
HbI€ MHHepaJIb! ObWIH paspyLIeHbl MH 3aMeleHbI THAPOOKMCaMU 2%ee3a, MarHe- 
TUT MapTHTH3HpoBaH, M TOJbKO reMaTHT (2Kese3Had COKa) B KOpe BbIBeETpH- 
BaHHA He Mpereples CyuleCTBeHHbIX H3MeHeHHH. Taka TOUKa 3peHuA Ha OOpa- 
30BaHHe OCTATOUHBIX OoraTbix 2*xeme3sHbIxX py KMA pa3yenserca payom uccae- 
josatenen (1, °, 7, °, 14) sroro xeme30pyAHoro OaccelHa. 

Pyguble 3aexKH B Tpefesax Tocrumesckoro MecTropoxeHuA pacioaraiwr- 
‘CA B CAMbIX BEPXHHX TOPH3OHTAX KPYTO MaalOulUX MacCTOB 2Ke/e3HCTHIX KBap- 
WHTOB H, MvlauleoOpasHo (c HepoBHOH KapMaHooOpa3sHOH NOMOWIBO) MOKpbI- 
Bad 9TH KBapIMTbl, BbITATMBAaIOTCA MO MpoOcTupaHHlo *KelesopyAHoK Popmalluu 
(OKeJIE3HCTbIX KBaPIHTOB) C CeBepO-3alaya Ha 1OrO-BOCTOK Ha He€CKOJIbKO KMJIO- 
Merpos. Borarple xKelesHble pybl NepeKpbITbI B CeBePHOM YaCTH MecTOpoxye- 
HUA TOILE OCaOUHbIX MOPO] Maseo30HcKOrO H Me380-KaHHO3OHCKOFO BO3pacTOB 
moutHocrpio oT 416 yo 485 M. B ocHoBaHuN OcaQOUHON TOMI MHOra HaOOLator- 
(CA TePeOTORKeHHble, KOHTIOMepaTo-OpekuHeBUAHbIe TeMaTHTOBbIe PybI, 3ase- 
ralollHe HeMocpeCTBeHHO Ha OoraTblxX 2KeJe3HbIX PyaX KOPbI BIBETPHBAaHHA. 

OcraTouHble *KelesHble pyAbl B U3yseHHOH yacTH VocruieBcKoro MecTopox- 
JIeHHA TIpelcTaBseHbI KaK MIOTHBIMM, Tak M C1a6O yMOTHeHHBIMH (lopucreimH) 
WM pbixabiMu pasuocramu. B paiione c. KpioKoBo MOUHOCTb Oorarbix 2KeMe3 HBIX 
PYA, Npoliqenublx ckBaxkuHamu NoNe 228 u 229, KomeOercA OT 190 no 240; 
WHupuHa pyAHOH 3amexKu 4500—500 M. 

[Ipeo6anatouleli TeKcTYpoH py ABAAeTCA NoMoCcuaTaA, YyHacieqoBaHHas 
OT 2KesIC3HCTHIX KBAPIMTOB, HO B OTCMbHbIX TEKTOHMYCCKUX 30HAX HaOJIOMaloT- 
CA TeKCTYPbI pagsoMa, OpeKuveBble M OpeKYNeBHHHIe. 

Ha Bcex »Kee30pyMHBIX Mecropoxkenuax KMA B kope BbIBeTpHBaHHs, pas- 
BUTOM Ha 2Kele3HCTbIX KBapWuTaXx, HaOsOMaeTCA BePTHKa/IbHaA 3OHAaIbHOCTH. 
Kakllaa 30Ha XapakTepH3yeTCA pasBUTHeM ONpeeICHHOrO KOMIJIeKCa MUHEepa- 
JIOB, YKagbiBaloulero Ha MOCTeMeHHOe 3aTyXaHHe MpOlleccOB BbIBeTPHBaHHA UM 
OKHCJICHHA C TyOMHOH. 

1103 


| 


CBepXy BHH3 MOPYT ObITb BbIeJeHbI C/I LYIOUMe 3OHBI: 1. 30Ha 6oraTbix Bi | 
TOUHBIX TeMaTHTOBbIX py. 2. SoHA OKHCJICHHDIX (MapTHTH3HPOBaHHBIX) M Cla °| 
BBIILeEOUCHHEIX 2Kee3HCTHIX KBapWHTOB. 3. SoHa CBe2KUX (HeEOKHCJICHHbIX) 
XKee3HCTHIX KBapILHTOB. 

B camoii BepxHeli 30He KOPbI Bbl- 
BeTpHBaHua TocruuieBcKoro MeCTO- 
poxeHHA cpeku OoraTblxX reMaTHTO—— 
BLIX py MH Obll OOHapy2keH Tumep- 
reHHbIit MarHetTuT (pation c. KptoKo- 
po, cKBaxuHa Ne 228, rayOuna 
479,00—500,00 m). 

B ocraTouHbix OoraTbix pyax 
9TOrO paHoHa OTYeTJIMBO pa3JIM4aloT—- 
CA cJleyIolulve MHHepaJibHble acco- 
uHalun. 

K meppo OTHOCATCA MMHepavibl 
MeTaMOporeHHble, COXPaHMBUIHeCcA B | 
pyWax B Bue PeJIHKTOB; 3TO Mpexyjle | 
BcerO MarHeTHT HM MYLIKeTOBMT, a 
Tak2Ke KOPpOMHPOBaHHble 3epHa KBap- 


mpollec- 
Puc. 1. Maptutoppie 3epHa (2) B MarHeTHTO-cH- la H MOUTH HE 3aTPOHYTHIe MPO 
JlepuToBoM wWemexnte (/ — maruetut, 3 — cupe- CAaMHM BbIBCTPHBaHUA IWlaCTHHKH 2Ke- 


put). Tlomuposannpiit wand. 85 X JlesHoro OylecKa. CuJIMKaTHble MHHe- 
pauIbl B ITOH 30He, KaK TpaBHJIO, He 
COXpaHAIOTCA. 


Bo Bropyl0 MHHepaJIbHY!O accOlMallulo BXOAAT MHHepasbl, OOpasoBaBllUHecA 
IIpH (POPMHPOBaHHH KOPbI BLIBETPHBaHHA Ha *Kee3HCThIX KBaPIUTAX B YCJIOBHAX 
BHIMNLeauHBaHHA HW OKNCeHHA. [aBHbIM H3 HAX ABJIAeTCA MapTHT. K Bropocte- 
Ne€HHBIM OTHOCATCH THAporérur, ré- 
THT, PbIXJIbIM MOPOLMIKOBAaTHI TreMa- 
THT, THAporemMatTut, %*esesHbli Oseck 
(lepucTble uelllyiku), MapTuTH3supo- 
BaHHble MWJIaCTHHKH MYLIKeTOBUTa HU 
MaplWaJIuT. 

Tperba MHHepalbHanH accolla- 
IMA COpMHpoOBaslacb Moce mMepe- 
KPbITHA PYLH‘IX Te MOPCKHMH Ma- 
JIEO3OHCKHMH HM Me3030HCKHMH oOcas- 
KaMM, KOra MpOH30lWIa CMeHa OKHC- 
JIMT@JIbHBIX YCJIOBHH Ha BOCCTaHOBH- 
TeJIbHbIe H W3 IPYHTOBbIX PaCTBOPOB, 
MIPpONMTbIBABIUHX PyHble Tela, Mpo- 
M3010 BbIeeHHe CHeputa, MarHe- 
TuTa (rHlepreHHoro),  Kee3HCTbIX 
XJIOPHTOB, MapKa3uTa MW NMpuTa, KO- 
TOpble 3aMelllaIw H WeMeHTHpOBaJIu 
pce paHee OOpasoBpaBiineca MHHepa- Puc. 2. Marnerutospili mpoxkuuiok (/) B MapTH- 
Jbl B MpoOusie KOPbl BbIBeTPHBAHHA.  topoli (2) pyae (38 — cufeput). TlonupopanHpm 

B uccsleqOBaHHbIXx OOpasilax Oora- mu. 40x 
TbIX Py KOPbI BbIBETPHBaHHA, B3ATHIX 
B ceBepHol uactH TocrumescKoro MecropoxKeHua (cKBaxkuHa Ne 228), mera- 
MopdoreHHble MarHeTHT HM MYLIKeTOBUT MOUTH HalleO 3aMellaloTrcA MapTHTOM, 
C OOpa3s0BaHHeM MeTebuaTHIX, CeETUATHIX H Pe@KE KPaeBbIX KaeCMOK CTPYKTYP 
3aMelleHHA. SepHa MapTHTa B WiMax MMeIOT Cpe3bl B BU MHOTOYTOJIbHHKOB. 
(YeTLIPEXYFOJIbHHKOB, WeCTHYFOJIbHUKOB UH T. I1.), pas3Mep KOTOPHIX pa3sIMUeH 
u KONeONeTcA OT 0,025 no 0,1 mm. [lox RelicrBuem NOBepXHOCTHbIX PacCTBOPOB 
MapTHT pa3pyllaica (ruypaTHpoBaJicA) H B 30He 3aCTOHHBIX TPYHTOBbIX BO], 
MM€BIUMX BOCCTaHOBHTeIbHbIN XapakTep OT OOWINA Pa3JiaraBlielicA OpraHHKH 
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| IPH AOCTAaTOUHO BbICOKOM NaplMaJIbHOM JaBJICHHM YIVIEKUCJIOTHI B pacrBopax, 
aMellavICA CHCPHTOM, TIpH STOM B aHUWInPax HaOOMaloTcaA pasJIMUHbIe KOPpo- 
MOHHbIC CTPYKTYPbl (PeHKTOBHIC, CKeeTHbIE H T. JL.). 

B 9THX Ke OCTAaTOUHbIX pyfax MIP H3YYCHHM MOMpOBaHHBIX WIHpoB Hamu 
pI OOHAPY2KEH COBEPUIEHHO He OKHCeHHbI MarHeTHT, KOTOpHIli WemeHTUpyer 
THCIbHbIe PyHble OOJIOMKH H MapTHTH3MpOBaHHble 3epHa MeraMopqdoreHHOrO 
larHeruta (puc. 1), BbINOHAeT OTJebHbIe NOPbI M TPeuMHKU (KaK CeKYUHe, TAK 
| MOCMOHHbIe) B pyle, OOpasyx pu sTOM MpoxusKu (puc. 2), HU YacTO B Buse 
PYMHBIX (110 CpaBHeHUIO Cc 3epHa- 
id MapTHTa) XOPOLIO OrpaHeHHbIx 
PHCTaJOB OKTaIpHyecKOrO 06- 
uka BbIeImercH MO cTeHKaM 
ycror H NosmocreH. B wyucdbax 
acro HaOl0alorca OTeIbHBIE 
IMOMOp(HbIe efO KPHCTaJJIbI B 
HJePpHTOBOM WemeHTe (puc. 3). 
sculel 3a MarHeruTom (rumepren- 
IM), 42 HHOrla, MO-BUJMMoMy, u 
JHOBPpeMeHHO C HUM KPHCTaVN- 
OBaJICA H CHepuT (a Take »Ke- 
€3HCTbIe XJIOPHTbl, MapKa3uT u 
HMpuT), KOTOPHI ABIAeTCA TaB- 
bIM I[CEMeHTHPYIOWLMM MUHepasoM 

MapTHTOBbIX pyax; uspelKa 
TEHKH TPellHH HM KaBepH B HUX 
OKPbITbI POMOO2pu4ecKHMH OpaH- 


eee Cream: CH Puc. 3. VWanomoppupit kKpucrana marnetuta (/) 
eputa pasMepom Jo 3—4 mm. cpeau cueputa (3) (2 — maprut). TlomuposaHubiii 

Muxpockonnyeckue un sa6opa- manp. 165 X 
OPHble HCC/IeqOBaHHA PHlepreHHo- 

O MarHeTHTa NOKa3aJIH, YTO MHHePad HMECT OTParkKaTeJIbHY1IO CMOCOOHOCTE oT 20,2 
0 20,8% (mpu JuIMHe CBeTOBOH BOHEI A = 589 mp), BcpesHem 20,4%*; uBeT ero 
OTPa2KeHHOM CBeTe CBeTJIO-CepbIli C XAPAaKTEPHbIM CBETJIO-KOPHYHEBHIM OTTCH- 
OM, OCOOeHHO XOPOLIO 3aMeTHBIM B IMIPHCyTCTBHH FeMaTHTa HM THAporerura. 
{uHepaJI H30TPOMHbIN, BHYTPeHHMe pePsIeKCbl OTCYTCTBYIOT, CHJIbHO MarHuTeH, 
BepocTh 5—6, wBer nopoka u yeprbl yepHbili. [log OunUKyApOM HaOsOAa- 
WCb Kak OTJeJIbHbIe KpucTabl pasmepom 0,1—O0,5 MM, Tak HM arperaTbl Cpoc- 
IMXCA KPHCTAaJIOB THMepreHHOrO MarHeTHTa OKTAIIPHUECKOH CPOpMET; TJIOCKO- 
TH OFpaHvueHHA KPUCTaJIOB HHOFa MMeIOT CHHEBATY!O MOOexKaIOCTb; 3epHH- 
ThI€ CKOMJICHHA HW OTJCJIbHbIe MHMHepaJIbHble 3epHa Ha CKOJIaX HMeIOT PaKO- 
MCTbIM H3JIOM, B KOCOM CBeTe OHH OObIYHO CMOJIAHO-YePHOTO IkBeTa C MeTAIMYeC- 
uM OjeckoM. J[eOaerpaMMa MHHepadla, MouyueHHadA B PeHTTeHOCTPykTYPHOH 
aOopatropuu MTEM AH CCCP, noxka3asa Hamwune y Hero WNHHeIeBON pelller- 
M, COOTBeTCTBYIOMULeH MarHeTHTy. 

B pesybrare TpaBJleHHA TunepreHHorO MarHeTHTa B aHiludpax MapaMu 
OHILCHTPHPOBaHHOH COAHOM KUCJIOTHI BbIABMJaCb 30Ha/IbHad BHYTPeHHAA 
TPYKTypa ero KPUHCTaJJIOB, B TO BPeMA Kak TIPU TpaBJIeHHH Sea 
pe30B 3epeH MeTaMopdoreHHOoro MarHeTHTa TaKaA 3OHAIBHOCTb He OOHAPY2KH- 
aeTca. 

Takum o6pa3om, B ocTaTOUHbIX 2Kese3HEIX pyax KMA cyulectByer 1Ba YerT- 
MX MapareHeTH4eCKUX psa MHHEpaoB, oOpa30BaBIUHXCA B pasHbIx ee 
MMMUeCKHX YCJIOBUAX: B OKHCJIHTeIbHOH Cpese, Kora MeTaMOopq@oreHHbI Mar 
e€THT 3aMelllaJICH MapTHTOM, HW B BOCCTAHOBHTeIbHOM,— Kora BbIeHJICH PH- 
e€preHHbIH MarHeTHT, CHJepHT, %Kee3HCTbIe XJIOPHTbI cys bpA Aes eligi 

OkcnepuMentasbuble Hecleqopanusa A. B. KasaKosa (7) c corp. cBHJeTe, 


* Cpenuuii noKasaTetb OTpaxkenHA Obi MovlyueH Mo pesybTAaTaM CEMH M3MepeHHH, TpoBe- 
SHHbIX Ha MHKpo(poTomertpe bepeka. te 
1U0 


CTBYIOT 06 OCaxKJeHHU CHJepHTOB W3 PpaCTBOPOB B YCJIOBHAX HOPMaJIbHOrO ar? 
mocepHoro jlaByleHHA H HH3KOH Temmepatypbl, npu pH 6,2 —7,0 u Eh 01 
--+ 120,8 no 240 ms. Kpucrasmusauua rumepreHHoro MarHerTHta, BCTPeUCHHOFC 
Ha TocTuuleBCKOM MeCTOpO2%KeHHH, Tak%Ke, MO-BHAMMOMY, MpoucxosMia pk 
OIM3KUX YKa3aHHbIM 3HayeHusM PH u EA, Tak Kak MarHeTHT B 9THX Pyax TeCH 
accolMupyer c cuyepuTom. BoccraHoBuTelbHad OOcTaHOBKa 3fecb Oblsia o6yc- 
JIOBJICHA HaCbILeCHHeM HHCXOJAUIMX BOMHbIX PaCTBOPOB MPM UX MpoxoxeHu 
yepes OcalOuHy!0 HapyAHY!O TOMMY, OOJIbUIMM KOJIMYECTBOM pasJlaralouluxcs 
OpraHMYecKNX UAaCTHIL, COMep*KalllUXCH B KAMCHHOYTOJIbHBIX HW IOPCKUX OTIO*Ke- 
HuaAxX. OcaxkeHne ruleprenHoro Marueruta (HM TeHeTHYeCKH CBASAHHOFO C HAM 
cujleputa) MpoucxofMs0, MO BCeli BepOATHOCTH, B CaOOKMCJIOH HW BOCCTaHOBH: 
TeJIbHOH BONHOM cpeke, IPH B3aMMOfelcTBHH cysIbaTHbIX HM OuKapOOHaTHBIX 
COeIMHEHHI 2*KeMe3a C CePOBOLOPOAOM H YIVIeKHCJIbIM ra30M. Ofna 43 BO3MOX*K: 
HBIX peakItMit OOpasoBaHuA MarHeruta ('*) Moxer ObiTb MpefcTaBseHa B Cu1eLy!04 
mleM BHJe: 
Fe.(SO,)3 + HS + Fe(HCO;), + 4H,O = FeO-Fe,0, + 4H,SO, + 2H2CO3.} 


MarHeTHT 


Kak B Hallet crpaHe, Tak u 3a pyOexom pay apropos (°, 4, %, °, 1°, * 714 


YKa3bIBaloT B CBOHX paOoTax Ha ClyuaH OOpas0BaHHA MarHeTuTa B xKeMesopyAt 
HbIX M€CTOPOXK]JCHHAX H3 MOBEPXHOCTHBIX PaCTBOPOB B YCIOBHAX HH3KHX TeM4 
lepaTypbl H JaBsenusa. 

Maruernt, O6Hapy2XeHHbIii B OCTATOUHBIX OoraThIX %Kee3HbIX pyfax Ha Toes 
THULEBCKOM MeCTOPOXKAeHHH, NMOATBep*KAaeT CyMlecTBOBaHHe B IIpHpose MarHe- 
THTOB He TOJIbKO THNOreHHOrO, HO HW THMepreHHoro MpOWCXoOx*KeHHA. | 


CopeT M0 H3y4eHHIO MpOH3BOAMTEIbHBIX CHI Tloctynuio 
Akajemun HayK CCCP 26 III 1958 
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Jloxxagn Akagzemun nayr CCCP 
1958. Tom 122, Ne 6 


IIOYBOBEJEHHE 


JI. H. BATOPOB 
OCOBEHHOCTH KATAJIA3bI NOA3OJINCTOM NOUBbI 


(ITpedcmaeaeno axademuxom H. B. Tropuxsim 9 VI 1958) 


B nocweqHHe Probl NOABHJICA PAL pa6or, B KOTOPbIX MpelwiaraeTcsd OWeHHBATb 

TWIOLOposMe NOUB MO aKTHBHOCTH UX cbepMeHToB (1-4), HO ecTb HM yKa3aHHA, 4TO 
AKTMBHOCTb (PepMeHTOB He OTPaxkaer creleHu MIOLOpoquA nous (°~’). Bosmox- 
HO, 4TO NOJOXKUTEbHbIC KOPPeJALHM MMEIOT MECTO He JIA BCeX MOUB, HM WIA pas- 
JIMYHBIX NOUR MOKasaTeIAMH TVIOAOPOAMA MOryT ObiITb pa3ssM4HbIe cbepMeHTHI. 
Viz noupenublx cbepMeHTOB HavOOee ObICTPO OMpeseAeTCA AKTHBHOCTb KaTa- 
Ja3bl, A MOSTOMY OHA CUHTaeTCA YAOOHLIM HHAMKaTOPOM NMOYBeHHOrO MIOLOpo- 
ua (8). 
-  B xHalimx onpirax u3y4alacb KaTaJla3Had aKTHBHOCTb CepoH mos30mucTol 
HM TCMHOUBeETHOH JepHOBOMOA3Z0NCTOH MOUB, OXapakTePpH30BaHHbIX paHee (°). 
O6e pa3HOCTH NOUB pacnoIOx*KeHbI Ha OHOM CKJIOHE HM Pe3KO OTJIMUAIOTCHA M10 CO- 
epxkanuio rymyca (3,4 nu 11,7%) u 


TMJIOMOPOAMIO, OLLEHHBaeMOMY TIO BeWJIH- Ta6muua 1 
YHHeE YpOx%KaA KYJIBTYPHbIX pacTeHHH Karasasuaa akTupHocrh (B MJ Og, BBIJe- 
MOJIeBOTO ceBoooopoTa. meHHoro 10 r cnenoh NOUBbI 3a D5 MHH. H3 


10 ma 1% H2O2 mpu 20°) u comepKanne 


TlocKkoubKy KaTala3a ABJIAeTCH (ep- 
a3ora (B Mr-%) B NOA30MCTHIX NOUBaXx 


pompoTeHHoM, He CMOCOGHBIM K TlepeMe- 


ULCHHIO B CTYJICHEBHJHbIX Maccax, Ka- Cepaa moupa *h larie ales 
UMM ABIAeTCA MpeoOlalaioulad uacTh — "PHSOHt. cM || | N 
TYMHHOBHIX BeLLeCTB MOUBbI, ECTECTBEHHO - 

OXKUMaTb, YTO HaHOOblllad KaTala3HaA 0—10 15,8 108 | 16,0 | 656 
AKTHBHOCTb OyjeT HaOJIOLaTbCcA B BeEpX- 140—20 15 {39 ete, taleGne 
HUX TOPH30OHTAaX MOUBLI, re cocpesoTo- AE sat a oo on 
yeHbl MAKPOOb! H OpraHHyecKHe OCTATKH, 7050 9'0 50 125 89 


cojlepxKallue aTOT cepMenT. B rada. | 
NMpHBeeHb! aHHble MO paciipesleJIeHHIo 
KaTasla3bl 10 mpodusto OOeHX pa3HOCTeli MOJ3O/MCTHIX NOUB HM JaHHble O cosep- 
*KaHHH OOWero asOTa, XapaKTepH3ylolulero OoraTcTBO MOYBeHHbIX TOPH30HTOB 
OpraHHueCKHM BeLLeCTBOM. 

Crenyer OTMeTHTb, UTO y OGeHX NOUB Cc ryOuHE! 25—30 cm HayMHaIOTCA Fo- 
PHB30HTHI, COMepxKauyue MasIO ryMyca uM MpescTaBsennple Oypol mH KpacHoli 
rIMHOH. 

Hecmorpa Ha To 4TO cofepxaHue a30Ta (M ryMyca) B NaXOTHOM CJl0e TeEMHO- 
IIBCTHOH MOUBbI B HeCKOJIbKO pa3 BbIMe, YEM Y CepOH PasHOCTH, AKTMBHOCTb 
KaTala3bl OKa3aslacb JOBOJIbHO CxoqHOH. Ilostomy KaTala3HbI NOKasaTesb MpH 
ero OGbIYHOM cnocobe ompeyemeHuA He MOXKET ObITb HHAMKATOPOM MIOLOpotnA 
M3YUCHHBIX MOJ3ZOIMCTHIX TOUB, OCOOeCHHO CCIM YUeCTb €fO H3MCHYMBOCTH B TEC- 
yeHne BereTalHOHHoro mepvoya. Bpicokax KaTala3Hadt aKTMBHOCTb HaOJIIO- 
jmaerca y cepoli noysouncToli nouBbl B riyOoKUXx FOPpH3OHTAX, NA KOTOPbIX OOBIY- 
HO YKAa3bIBaeTCA COBEPILNCHHO HeE3HAaYHTeIbHOe COMepxKaHHe NOUBCHHBIX MUKPO- 
oprannsmos (!°,!), CopepmieHHO HenJOJOpoqvHat moTHad Oypax raiuHa Ha 
riyOune 40—50 cm o6napyxuBaer SOomee 50% KaTasa3sHOH AKTHBHOCTH NO OT- 
HOIICHHIO K AKTHBHOCTH BepXHero TOPH3OHTA. OTO MPHBOAUT K MpeMOsO*KEHUIO 
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0 HecbepMeHTHOM pa3JIOXKeHHM MepeKuCH BOLOpOAa MOUBOH TI yOMHHDIX ropu- 
30HTOB. Bosee muloopoyqHad nouwBa CoxpaHseT Ha STON ryOuHe He Gosee 10% 
aKTHBHOCTH BepXHero TOpH30HTAa. 
IIpu onpeyereHuv MOuBeHHBIX (PepMeHTOB YU4HTHIBAeTCA OOMLAA AKTHBHOCT 
(pepMeHTHBIX CHCTEM 2KHBbIX MUKPOOOB MOUBbI, AKTHBHOCTb HX CHOP, AKTHBHOCT 
(bepMeHTOB OTMePIIMX KJIETOK MHKPOOOB HW PpaCTHTeEJIbHbIX H XMBOTHDIX OCTATKOB,, 
nonayawmux B nouBy. Jia BbISCHeHHA MpHpOfbl KaTala3HbIX CHCTeM TOUBBI 
Oblia u3y4eHa HX TepMOCTAaOHJIbHOCTb, KHCJIOTOYCTOHYHBOCTh H YCTOMYMBOCTH: 
K BbicymmBannio. IIpu Hsy4eHHH TePpMOCTAOHJIDHOCTH KaTalla3bl HaBecKa TIOUBBI| 
(10 r), B3aTOH “3 NaxOTHOrO CJIOS, KY 
NATHIAaCh BTeyeHHe O MHH. B 25—30 wan 
Karama3Hai aKTHBHOCTb TMO3OJIMCTHIX TOUB BOMbI, OObEMbI UM TeMHepaTypa cycrien-| 
3Hii BbIPaBHUBAaMCh C KOHTpOJIbHOH He 
Bapuant Pasnomeno | Buxeneto  kynsueHOH Mmpobol, Nocme yero onpene-| 
aacb O6ulad HM OCTATOUHAaA KaTawla3- 

Hast AKTHBHOCTb. OnpelesieHHA aKTUB-| 


i falOni Mallaaue, 


Cepaa noupa HOCTH (bepMeHTAa IIPOBeeHbI B ABYX OMbI- 
Kontpoub 68 11 Tax. B ofHoM cly¥ae yCTaHaBJIMBaJIOcb 
een es < KouMuecTBO H2O2z (mr), pa3sloxKeHHOH 

TemHouBpeTHas mouBa ° 
Kourposp 94 14 10 r nouppr 3a 10 Mun. mpu 20° v3 100 mr 


Tlocne Kunsuenus 48 6 HCXOJHOM NepeKHCH BOROpoa (nepMaH- 
raHaTometpua). Bo BTopoM omnbite ompe- 

JeNAIOCb KOJHYeCTBO Oz (Mu), BbIZeNeHHOrO 10 r nouBbl 3a 5 MuH. mpuH 20° us 
10 ma 1% HeOre (ra3ometpusa). Tlosyuenupie qanubie mpHBeyeHb! B Tab. 213. 

Ha OCHOBaHHH MOJIYYCHHbIX JAHHbIX MOKET ObITh PaCCUHTAHO OTHOCHTEIbHOe 
KOJIMYeCTBO (POPM KaTaJIH3aTOPOB, pPasJaraloulHX MepeKuCb BOOposa uv OGsIa- 
Wa1oulHX Pa3HOH YCTOMYMBOCTHIO K TeMIMepaTypHOMY BO3J{eHCTBHIO. 

Kak caeqyeT W3 MOJYYCHHBIX JaHHbIX, TepMOCTAOMIbHaA KaTaMTHMUeCcKas 
CHCTeMa COCTABJIA€T NOJIOBHHY OT OOMLeH KaTasa3HOH AaKTHBHOCTH TCMHOIBeTHOH 
NOA3OJIMCTOM MOUBbI HM OKOJIO ABYX TperTeli 
y cepou pa3HocTw nouBpl. EcrecrBenHo, TaOnuua 3 
170 sTa MacTh KaTalaSHOW AKTHBHOCTH TepmocTa6uJIbHOCcTb «KaTaJla3bI> TWOX30J1H- | 
H€ MOET ObITh CBA3AHA JIMIb C OMCTeH- — erurx oa (B MpoueHTax OT OOUlel aKTHB- 
HOH KaTaja30H nouspl. ITIIpu stom HocTH) 
AKTHBHOCTb TEPMOAGHJIbHOH KaTaa3bl 


OOHaPY2KUBaeT USBECTHY!O KOPPENAUMIO gona xatanugaropa| C&pat | Temnouners 
C MIOfOpOqveM MOUBbI, MOCKOMBKY y 

OoraToH TYMYCOM TEMHOLBeTHOM pa3Ho- 

CTH €€ KOJIMUeECTBO BbINe, YeM y OUBbI, | epMocTadubHaa | 64; S73 W935" 4am 
Gomee GeqHOl opraHMueckuM BemecTBoM. _!ePMOotaOuutbHas S658 2h Ee 


OyHako NOHO mponopuHoHambHOCTH 

He HaGOWaeTCA, TaK KaK B MOUBE, COJepxKalllei B YeTbIPe pasa Oovlbie TyMyca, 
AKTHBHOCTb TepMOaOHIbHOrTO (bepMeHTa YBeJIMUMBaeTCA JIMMIb B MOsTOpa- 
yiBa pa3a M0 CpaBHeHHIO C NMOYBOH, GeHOH MeperHcem. 

H3yuenne oco6eHHocTelt MOUBeHHOM KaTala3bl Mp NOAKUMCeHHM Cpeybl 
noKa3aJl0, UTO YaCTb NOUBEHHOHM KaTasla3bl OTMMYaAeTCA OT (UTOKAaTaa3bl KUC- 
JIOTOYCTOHYHBOCTbIO, H B MHTepBasie pH 3—4 (T. e. Kora KaTala3a pacTeHuu 
MOJIHOCTbIO MHAKTMBUPyeTcaA) y mouBbl coxpaHaetca 10—15% ucxomHOH KaTa- 
JIATHYeCKOH AKTHBHOCTH. 

HeogunakoBa HW YCTOHYMBOCTh KaTaJla3HbIX CHCTeM MOUBbI M paCTeHHA K BBI- 
CYIUMBaHHtO. CpaBHeHve OCTaTOUHOM KaTala3HOH akTHBHOCTH B_ 15-HEBHBIX 
MIpOpocTKax MMWeHHIUbI H B TeEMHOLWBETHOH MOUBe, OCTOPOXHO BbICYUIMBaBIUIHXCA 
B TeyeHHe CYTOK Ip 25—30°, moka3ayI0, YTO B pacTeHHAX COXpaHHAeTCA OKOWJIO 
40% wexoHOH akTMBHOCTH, a B MOUBe OKOMIO 80%. 

Bo3MOxKHbI Be MPHIMHbI HEOOBMHOM TepMOCTAOHJIbHOCTH NOUBeHHOM KaTa- 
Ja3bl. IIpu passioxenun HeO2 noywoi yvacrb KaTasIMTMYeCKOrO JelicTBHA MO2KeT 
ObITb OOA3aHA KaTasla3e CNOp NOUBeCHHBIX OakTepHit HM, BO3MOX%KHO, aKTHHOMH- 
IleTOB HW IWleceHeH. BricoKad ycTowuMBOCTh CHOp K TEPMHYeECKHM BO3eHCTBUAM 
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Z_ ~ a = 2 = = - 


peo ee sspears coo KOJIMYUeCTBA CHOP MOUBCHHbIX MHK- 
A3OJIMCTHIX MOUBAX OOHApPyxKHBaeTca TIPU 
CHOJIb3OBAHHH METOJOB AndpdpepenunalbHo oKpacku (12, 1%), 
he : Pat aa CHCTEMbI MOryT ABJIATbCA He*epMeHTHBIe 
; JNOCOJepRallne MUHEPaJIbl MH MeTaJIOOpra- 
MYCCKHE COCAMHCHHA MOYBbI. OTH <«MCeBLOKAaTaa3bI> HMUTHPYIOT JelcTBHe 
epMeHTa KaTama3bl. Crleqyer OTMETHTb, YTO NOASOUCTHIE NOUBLI Ypaia OoraTsl 
MHepalaMH, COWepRallHMH *Kee30, a HCCIEAOBaHHbIe HAMM OOPasitbl NOUB 
ONepKaJIH TAKKE OONbIOe KOIMYeCTBO xpoma. B Hacroaulee BpeMA U3BeCTHO 
OJIBINOe KOJIHYCCTBO MCKYCCTBEHHBIX MOJesel (PepMeHTOB, BOCIPOH3BOLALLUX 
apOoxcuuiasHoe (\*), sumasHoe (15) nm dochatasHoe (16) qeiicrBne.Heo,HO- 
PaTHO OTMeYa/lOCb CYIeCTBOBaHHe MeTaJVICOMepxKalHX CHCTeM, KaTasu3H- 
YIOWMX PacilemeHne NepekHCH BOLOpoa UHOrAa CO CKOpOCTAMM He ycrymato- 
[MMU ACHCTBUIO UMCTHIX NpenapaTow KarTaviaspl (17). M3yyenne JelicrBua coequ- 
CHUM 2Kee3a MH MapraHita Ha HeOz moKaspiBaer, YTO MHOrHe U3 HUX, Hanpumep 
‘eSOu, FeCls, Fe(OH)2, FeCOs, Mn(OH)s, mponsBo_sT sHepruuHoe pas0xe- 
Me TMlepeKuCH. CoeqMHeHHA 3aKHCHOrO 2Kee3a KOHCTATHPOBaHbI B TIyOOKHX 
JOAX MOUBbI, A HX HaXO*RKMeHHe B BEPXHHX TOPH3OHTAX MOXEeT ObITh CBA3AHO 
MUKPOCTPYKTYPHBIMH 3JIEMCHTAMH MOUBbI, B KOTOPbIX OTCYTCTBYeT KUCIOPOL, 
TO OOYCJIOBIMBaeT CYI[eCTBOBAHHe B 9THX COAX OOJHTATHEIX aHadpoOoB, THMA 
[ACIAHOKUCJIbIX Oalln. Kpome TOPO, B NMOYBe BO3MOXKHO CyuleCTBOBaHHe Apy- 
MX, HalpHMep OpraHOMHHepaJIbHbIX, COCANHCHHH 2KeNe3sa UM MapraHlla, BXOLA- 
JMX B COCTaB rymMyca HW OONaaloulHx ele Gosuee BEICOKOM MCeBOKaTala3HoH 
KTHBHOCTbIO. 

Takum o6pa30m, TepMmocTaOHWJIbHad «KaTala3a» MOUBbI MOXKeT MMeCTb Kak 
MOpoByi0, Tak uM HetpepMeHTHy!0 Mpupogy. B menee m10qopoqHok cepoli nouwe 
OJIbIMee KOJIMUECTBO TEPMOCTAOMJIbHbIX KaTaIH3aTOPOB CBA3ZAHO HIM C GOJIbUIHM 
OJIMYECTBOM CHOP WIM, CKOpee, C OOJIbIIMM cojep>KaHHeM He*pepMEHTHHIX KaTa- 
mm3aToposB. MoxkHo mpeqnoviaraTb, YTO YaCTHUHbIN Hec:bepMeHTHHIM KaTaJv3 
[OXKET HMETb MECTO B MOUBe HW WIA PAA Apyrux peakiult, HanpumMep WIA 
UKCAMHH az0Ta Hu UpeBpamenul NH4 = NOs (8). 

Mukpockonuyeckoe u3yyeHHe pa3loxeHuA H2Oz2 kpynuHKaMH NOUB T0Ka- 
aylO pe3KYIO H€OMHOPOAHOCTh UX KaTaluTHyecKkoro JeucTBuA. B TO BpeMA Kak 
JKHH TYMYCOBBIC YaCTHI[bl COBEPUICHHO HeaKTHBHbI WIM OOHAPyxXuBaIOT Cs1abo0e 
ACIIeMIeHHe MepeKucH, Apyrue vacTuubl (MIM Wpyrue y4acrKH TOM xe YaCTHILBI) 
PHO pa3ulararoT MepeKuCb. ITO CBHAeTeIbCTBYeT O HEOAMHAKOBOM pacrpese- 
(CHHH MHKPOOOB, WIM «mceBLOKaTala3», Jarxke B mpeelax OHOrO MOYBeHHOrO 
comouka. IIpw 3TOM 4aCTHIUbI KalITaHOBO-YepHOH OKpacKH, OCOOeHHO SHEpru4y- 
(0 pasJlaralollHe MepeKUCh BOLOpOMa, MOCTeMeCHHO CTAHOBATCA CBETJO-2KeJITHIMH, 
[ C 3aBeplIeHHeM STOFO H3MCHEHHA IBeTa BHEsalHO MIpeKpaulaercA HM peaklHsA. 
<apaKTepHO, UTO YaCTb MOUBCHHDIX MHHEPaJIOB MeCKa, OTMbITOTO U3 UCCIeOBAaH- 
(bIX TIOUB, MPOU3BOAUT GypHoe pasoxenne nepeKucu JarxeB upucyrerBun 10% 
vactBopa H2SO.. Oco6eHHO MHOoro MecuHHOK C NCeBAOKAaTaa3HbIM eHCTBHeM 
[axOluTCA BO (ppakIlMH mecKa, CellapupyeMolH MarHuTOM. AKTHBHbIe YaCTHILbl 
OXPaHAIOTCH MPH aBTOKaBHOM OOpaOoTKe H pH O30eHMM MOBI, XOTA COMA 
‘aTaJIMNTHUeCKaA AKTHBHOCTb MOUBbI IIpH 9TOM Pe3KO CHHWKaeTcs. 
 Maunepasoruueckuit aHamu3 mecka, BbIeeHHOrO M3 M3YYeHHIX NOUB, MO- 
-a3aJl, YTO MUHepasbI MarHuTHON ppaktuu, cocrapssriouelt 2,5% necka, mpex- 
TABJICHbI MarHeTHTOM, a 9/IeKTpOMarHHTHad dbpaKuna (27% mecKa) cocrouT 
3 MMHepasoB rpynnbl MHpOKCeHOB, aMHOO/I0B, XpOMUIMIMHeIMACB H HeOOVIb- 
JOrO KOJIMYeCTBa THPOOKUCIOB %*Kele3a, TeMaTuTa Mu JIMMOHUTa. B mpekelax 
THX MHHepaJOB HM HaxOMATCA COCAMHEHUA, HMUTHPYIOULHe KaTaa3sHoe JeHCTBHe 
(OUB. 
Takum o6pa30M, KaTauIM3aTOPbl MOAZOMMCTHIX MOUB, OOYCOBJIMBAIOHHe pas- 
OXKeHNE MepeKHCH BOLOPOMa, ABIAIOTCA B 3HAYHTE/IbHOM YaCTH TepMOCTaOHJIb- 
‘bimu, u 50—75% ux aKTHBHOCTH CBA3AHO C KaTasa3z0H CHop Wn Heep MeHT- 
‘bIMH COCIMHCHHAMHM MOUBbI, HMHTHPYIOWMMM KaTasiasHoe JelicrBue («mceBAO- 
kaTaJla3bi»). 
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Tlostomy o6ulad «KaTala3Had» AKTHBHOCTb MOJ30JIMCTHIX TOUB HE MOXxeT 
ObITb MepHJIOM HX MWIOLOpOANA, KOTOPOe GOosee NpONOpLHOHAIbHO KOJIMUeCTBY 
TePMONAOHIbHOK KaTasa3bl. 
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Hoknano Akagemun nayrx CCCP 
1958. Tom 122, N 6 


PHCTOJIOPH 1 


A. A. BAHHHKOB 


PUCTOXHMHYECKHE WCCJIEQOBAHUS! PELLENTOPHbIX CTPYKTYP 
(CJIYXOBbIX NATEH HW FPEBEWWIKOB) BECTHBYJIAPHOM 4ACTH 
JIABHPHHTA MJIEKOMMTAIOLIX * 


(ITpedcmaeaeno axademuxom JI. A. Op6eau 24 V 1958) 


B cepuu mpefpiyuiux pador (1~*), nocBaleHHbIx KOpTHeBy opraHy, ObIIO 
3yueHO HaJIMuwe UM pacipeyesenHe psa XMMMUeCKH aAKTMBHBIX BeIILeCTB, B 
BOKYMHOCTH B TOM WIM ApyroH creneHn O6ycOBMBAaIONLHX OGMeH BerlLecTB 
SHepreTHKYy BOJIOCKOBbIX, T. €. PelleMTOPHBIX, HM BCIOMOFAaTeJIbHbIX KJIeTOK 
opTueBa opraHa WM HelponoB 8-ro rauruaua. STH BewjecTBa ObIVIM HcceqoBa- 
bI B 9JIEMeCHTaX OpraHa MKHBOTHBIX, KaK HaXOJAMMXCA B COCTOAHMH OTHOCH- 
SJIbHOrO MIOKOA, TaK HM NMOBeEpriuiMxcaA OMpeeJIeHHbIM S3BYKOBbIM BO3JelicTBU- 
M. B HacTosiiteM COOOMLeHHM U3saraloTCH CyMMapHbIe pe3yJIbTaTbl THucTO- 
MMMYECKUX HCCJeOBaHMH CJIYXOBbIX NsITeH M rpeOewikoB, T. e€. pelleNTOPHbIX 
[pyKTyp BecTHOyJApHOH uacTH BHyTpeHHero yxa. Kak mM3BecTHO, 9TA act. 
aOupuntTa — ipeqABepve — COCTOHT H3 YTPHKYJIApHOi HM CakKYJApPHOH MowO- 
re (re pacioulOx*Kenb! CyXoBble MATHA), TpeX aMMyuI (Fe pacnosox*enbl rpe- 
eK), MOJLYKPYy2XKHbIX KaHaJioB HM BecTHOyaAapHOro ranraiua. B copokymHOcTH 
ce STH CTPYKTYPbI BbINOJHAIOT PYHKUMIO OpraHa paBHOBecHuA. 

Beero 6blIo MpoBexeno 7 cepHi ucciexoBanui Ha 160 2xMBOTHEIX (MopcKHe 

BMHKH, KpOJIMKH, KOUIKH) u3 pacueTa oKoJIO 20 *KMBOTHBIX Ha Kaxlylo Cepuio. 
[cclelOBaHHble XKMBOTHbI€ HaXOAMJIUCb B COCTOAHHM OTHOCHTeJIbHOrO MOKOR. 
locne O6e3riaBJIMBaHHA AHBOTHOFO BHYTpeHHee YXO B TeyeHHe 5—6 MUH. OC- 
o60x%KLalocb oT KocTHOro tbytuiapa.B | cepuu npedaBepue dukcupoBasocb u 
SpadaTbiBasocb mo Wla6agaury u PAS-peakune Ha rinkoren; Bo II cepnu 
pelipepuve oOpabaTpBasloch Ha Celluduyeckyio alleTuxXosMHactepasy (AILX9) 
HecnleluuyeckyW xomHHsctepasy (X9)no Kennen PpukenBably, a TakxKe 
o )Kepe6uopy; B III] n IV cepuax — na kucnyto (K®) u menounyio (IP) 
occbara3bi 10 Tomopu; B V cepuu—na pHOonyKJIeHHOBY!0 U J\es3oKCHpHOoHyKJe- 
Hopylo KucoTH (PHK u JIHK) no Geapreny, Bpatte u, riaBnbiM o6pas3om, 
pH MOMOULM FraswolvanuHa 10 Oiinepcony, C KOHTPOJbHbIM IpHMeHeHHeM KpHi- 
raulmMueckolt puOouykweasbl; B VI cepHu maOupuHT OOpadaTbiBasicA Ha CYKUMH- 
srupasy (CIT) no Wenrony ulnetiqepy; 8B VI] cepuu — Ha WwroxpoMmoKcu- 
a3y (ILXO) no Myr. Marepuan usyyaica Ha TOTaJIbHbIX MpelapaTax, OXBaTbI- 
qIOULUX WeMKOM CJIyXOBble NATHA HW rpeOewiKu amily. Uacrb MaTepHasa pe3a- 
aCb Ha Cepui. 
- Tpmxn3nenuble HaOu0LeHusA NOSBOMAIOT OTYCTAMBO pacCMOTPeTb CTPyKTYpy 
JelIBepua aOupuHTa. Ero ofHocMOlHbI Mock snuTelui pacionaraerca 
1 COCIMHHTebHOTKAHHOH MOACTHIKe. QJeMeHTLI STMTeMA HMeIOT NouMTO- 
WibHy!lo dopMy Hu oTAeeHbI Apyr oT Apyra MexKKJIeTOUHBIMH a tact 
‘WenTpe MX MpospayHoli WHTOMMAsMbI pactionaraeTca OKPYTMoe ANpo. B Moje- 
aeit CoeHHHTebHOM TKaHH Opocaetca B rulasa CBOcOOpasHbIM XapakTep pac- 
jeeeHHUA KpOBeCHOCHEIX CocyoB. B coeqMHHTeJIbHOH TKAHM pactouaratorca 
\KXKe XpoMaTO*opbl, OOpasyloulwe PYCTHIE CKONMCHHA B oOacTH KDpbILLUIH ne 
jl W CILYXOBbIX IstTeH Y MOPCKUX CBMHOK HM BSPOCIbIX KPOJIMKOB — HeaJlbOH- 
ycoB. DuutTeruli u COeMMHUTeIbHAA TKAHb npewpepuA na6upuuta He OOHapy- 
UBaloT HanMuuA raukKoreHa, ciewupuseckoH ALLXO, I® u KO, CAT u 
XO. IIpapaa, 3HaunTesbHast AKTHBHOCTb IL® Se, B Hae ee 
cyAoOB MpessBepus. Ormeuaetcs oObluHoe pacmpesesienue J] u 


oe 


SMUTeIMAIbHbIX KJleTKaX, TaK HM B To/ekKallev COeTHHUATeEJIBHOH TKAHH. 


* Pa6ora BbillodHeHa pu yyacrun JI. K. Turopoit. a 
lah 


O6a cJIyXOBbIX TATHA XOPOLIO MpocMaTpuBaloTcsA, B OCOOeHHOCTH IpH BCKpBI- 
Toll Kpblllle MpelABepun. Y Kollek OOHApy2*XuBaeTcA HeOOsbINOe MO CBOMM pa3Me- 
pam Jo6aBouHoe cryxoBoe mxATHO. [loBepXHoOCcTb CJIyXOBbIX IIATeCH MOKpbITa paB- 
HOMEPHBIM CJIO€M OTOJIMTOB. OTOJIMTHI TECHO IpHeraroT Apyr K Apyry, HaksayplBa- 
ACb B IBa-Tpu pada. Onn uMeloT (PopMy WecTHrpaHHbIX YIMHEHHbIX KPHCTAaJJIOB. 
OrouIMTbI paclouiaraoTrcA Ha TaK Ha3bIBaeMOH OTOJMTOBOH MeMOpaHe, KoTOpas, 
B CBOIO OYepedb, MOWepKNBaercA BeplWIMHAMH YYBCTBUTEJIbHbIX BOJIOCKOB pe- 
IenTOpHbIX KJeTOK. Munorjla yaeTcs paccMoTpeTb HeExHYIO HOpHIIApHYyC 
CTpYKTYpy MpospayHOH OTOJHTOBOH MeMOpaHbl, KOTOpaA MeaeTCA HeCKOJIbKC 
Gosee oTueTMBOH Moce OOpa6oTKH No WlaOanaury unin PAS-peaxuuer (°)! 
[pu 3ToM TakxKe OKpallIMBalOTCA B PO3OBbIH UBeT HM OTOJIMTbI, KOTOpbIe, 10-BUAHy 
MOMY, MMeloT OOOOUKY, COepKalyio NowMcaxapu pl. | 

BosockoBble KJIeTKH CJIYXOBbIX IIATCH HMeIOT BH MpaBYJIbHbIX, OKPYTVIbIX 
IMeCTHpaHHbIX MIpH3M, OTACICHHBIX [pyr oT Apyra MexKKJIeTOUHbIMM PpaHHulaMu. 
Mx Kpyrioe apo 3aHHuMaeT eHTpasIbHOe Nosom*enne. Lutonjasma Cilerka Bay 
KYOJIM3HpoBaHa. AlMKaJlbHad BeplLIMHa HeCeT KOPOTKHHM UYBCTBUTEbHbIM BOO 
COK, KOTOpbIM uMeeT (POpMy TOHKOH yceyeHHOH WHpaMHAbl. PacwiMpeHHoe OCHO 
BaHHe BOJIOCKa COCTOUT H3 OouIbUIOTO YNCa HHTeH, CKJIeeHHbIX Mexky coOok 
Ha BeplilMHe BOJIOCKOB, Kak yKa3bIBaJIOCb, pactioularaeTCA OTOJHTOBaA MeMOpaH 
¢€ OTOJMTaMH. | 

[Ipu3mMaTuyeckue Nolep2KuBaloulve KIeTKH, PaCMOJIO*KeHHble MO BOJOCKO- 
BbIMH, OTJHM¥AIOTCH Oosee BAKYOJM3UPOBaHHOH WHTOMIa3MOH MU OBaJIbHbIM AR 
pom. Mx MexKJleTrouHble rpaHulbl HeoTueTIMBbI. Ilo KpasiM ClyxXoBoro NATH 
ONOpHble KeTKH, OOpasyloulHe MorpaHH4Hy!0 3OHY, HeMocpeCTBeHHO Mepexoy 
IAT B SMMTeIMaIbHYIO BBICTHIKY MpocBeta JaOupHuTa. 

O6pa6orka Ha TiuKOreH OOHapyxXuBaeT efO HallMune B AuddysHoK opm 
B PellelTOPHbIX 9JIeMeHTAX CJIYXOBbIX IATeH. B ModvlexkalluxX OMOPHBIX KleTKa 
OH, M0-BAAMMoMy, oTcyrcTByeT. HanpoTuB, B ONOpHbIX 2JIeMeHTaX TorpaHHy 
HOM 30HbI OH HakalIMBaeTCsA B BUle PpaHyul, WepenoJIHAIOWHX BCe TeEIO KJIETKE. 

AxtusBuoctb LIP yyaerca OTMeTHTD B IMTOMIa3Me HM B BOJIOCKaX pelleliTop- 
HbIX KJIeTOK Ha BCeM IIPOTH?KeHHH CJIYXOBbIX TeH. DepMenT Audpdpy3Ho KOR 
WeHTpupyerca B WuTomiasMe. [Ip yAIMHeHHbIX CpoKax HHKyOatun LID o6na 
py2knBaerca HB Apax. LID umeerca Takxe B ONOPHBIX KJleTKaX, B OCOOCHHOCTH 
B palioHe NorpaHu4uyHol 30HbI. Hanporus, K® orcyrcTByeT Kak B BOJIOCKOBBIX, 
Tak WM B ONOpHbIX KJleTKaX. 3aTO OHa OOHAPy2XXHBaeT MOPaSHTeIbHO BbICOKYHO 
AKTHBHOCTb B HepBHBIX BOJIOKHaX HM TEPMMHAJIbHbIX OKOHYAHHAX BeCTHOYJIAp- 
HOrO HepBa. Bularolaps STOMY OOCTOATEIbCTBY XOPOLUO MpOCexKUBAaIOTCA CTPYK 
TYpbl CHHANCOB, paciOJIO*KeHHbIX Ha OCHOBAHHN PellelTOPHbIX 3/IeMeHTOB. CH 
HallTH¥eCKHe OKOHYAHHA MMeIOT XapakTep CJIOMKHBIX KOPSHHUATHIX Mepelleros, 
OXBaTbIBalOlWIMX OJHOBPeMeHHO, MO-BHAMMOMY, WeJible PpyMMbl BOJOCKOBbIX KJIe- 
TOK (pue. 1). 

Pacnpeyenenue JLHK u PHK B cayxopprx maTHaX TakxKe BeCbMa XapakTep- 
HO. JLHK B sfpax BOOCKOBbIX KJIe€TOK CpaBHHTeibHO HeMHoro, PHK B agpe 
MMeeTCA TOJbKO B AAppiuke. LluromiasMa otTsMuaetca OorarcrBom PHK, ko 
Topad B BHJe MeJIKHX TrpaHy/l pacnpeeinerca mo BceH 9H oMasMe. JIH 
B A\paX ONOPHbIX 3JIEMeHTOB OTJIHYaeTCA OOBIUHBIM XApaKTepOM pacipeleeHuAa 
Uro kacaetca Jo PHK, To ee cojlep2kaHle B WHTOMIAa3Me THX JJICMCHTOB JOBOJIb 
HO BeJIMKO, B OCOOeHHOCTH B NOrpaHHuHOH 30He. 


Puc. 1. Pacnpeyetenue K® B calyxoBoM NATHe AaOMpMHTa MoJOgoll KoWKU. ToTabubili pena 
pat. O6. 40, ox. 7X 
Puc. 2. Pacipeyenenue AILX9 B cayxonom NATHe MaOMpMHTa MOJOJOli KomKU. Torambubii mpe 
tiapat. JlymHoe ysBemMueHHe 
Puc. 3.a — Pacmpezesenue AILXS B rpeOemke 4 206aB04HOM CJtyXOBOM MATHe (cipapa) WaOupuH 
Ta u XO B Mody 1yHHOH MacTHHKe aMMy Jbl MOMOLO KowKU. ToTanbubiii mpenapat. JIynuoe yBe 
amuenne. 6 — llony ty Has NacTHHKa MOpCKOl CBHHKA Ha MomepewHoM cpese. CuleBa BOsOCKOBBI 
KJleTKH. OcMuepa tbukcanua. Keresupiii rematoKcuuu. O6. 40, ox. 7 
Puc. 4. a — K® 8 Hesponax BecruGyapHoro raHraua KomKU, 6 — CJIT B Hesponax BecTu6y 
JIApHOrO TaHrIMA MopcKolt cBMHKU, 6 — AILXO B HeBpoHax BecTHOynaApHoro TaHrAMUA KpOJIMKa. 
ToTaJbHbI Mpenapat. O6. 40, ox. 7X 
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Puc 14 


Puc. 4 
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B cayxopbiX NATHAX, B 30He, COOTBETCTBYIOMLeH OCHOBAHHIO CJIYXOBbIX KJIe+ 
‘OK, Tile pachoulararorca CHHaNCbI BECTHOYJIAPHbIX BOJOKOH, OOHapy2KUBaerca 
sBICOKAA AKTHBHOCTh Cileltu*uyeckoH AILXO (puc. 2). Ee pacnpeenenne, con- 
laflarollee C paciipeteleHHeM CHHalTHYeCKOrO allllapata, MpHAaer MATHAaM oOT- 
leTJIMBbIe YEPHO-KOPH4HeBble OYepTaHHA. Tak2ke BeCbMa BbICOKaA AKTHBHOCTb 
nenupuyeckoit AILXS o6napyxupaetca y KoUWIeK B JO06aBOUHOM CJLYXOBOM 
IATHE (pC. 3a), paciouoxXeHHOM B YTPUKYIApHOli MouocTH. Hecneuuduyec- 
cat XO MaJlO akTHBHAa. 

CUT o6vapyxkuBaer Ooubuly!i0 AKTHBHOCTD B BOJOCKOBBIX K/IeTKaX Ht HeCKOJIb- 
<o Coulee ClaOy!0 AKTHBHOCT B ONOPHbIX KJleTKaX CiYXOBBIX MATeH. B Bosoc- 
<OBbIX KJI€ETKAX STOT PEpMeEHT PaBHOMEPHO pacMpesedien MO BCeli LLM TOMIA3Me, OC- 
ABJIAA CBOOOAHEIM TOJIbKO y4aCTOK, 3aHATHI AApoM. B onopubix ateMentax CIP 
3 ILMTOMNNa3Me MeHbIUe; OMHAKO €€ AKTUBHOCTb 3HAYHTe/IbHO BOSpacraeT B ILHTO- 
Wla3Me ONOPHBIX SJICMeHTOB MOrpaHHYHOH 3OHbI, KOTOPble BOOSIE OTMMUAIOTCA 
sbICOKOH KOHWeHTpaltuel CJIT. Otror dhepMeuT oOnapyxuBaercnd Tak2Ke UB Jo- 
JABOUHOM CJIYXOBOM IIATHE Y KolleK. Cneayer yKa3aTb, YTO OHOBpeMeHHO 
> CAT’ B BOJIOCKOBbIX KJIeTKAX CJLYXOBbIX IATCH OOHAPYXUBAeT BLICOKYIO AKTHB- 
HOCTh Apyrok uccesoBanHbIt HAMM OKHCJIMTeIbHbI depMent — ILXO, guc- 
py3HO MpoOnuTbIBaloNM TeO BOJIOCKOBOH KIe€TKH, NpOHHKaA axKe B YYBCTBH- 
reJIbHbIe BOJOCKH. B aype LLXO orcyrcrByer. Unorgza ona naOmlojaerca B Bue 
MeJIKUX TpaHyJ. B onopHbIxX 9/leMeHTaX,B TOM 4HCJIe H B MOrpaHHuHol 30He, 
2€ KOHIeHTpalluA HeBeluKa. BecbMa BbICOKad akruBHocTb ILXO Ha6mogaerca 
B HEBPWJIeMMe HePBHBIX BOJIOKOH MepHdepnyeckoro oTpesKa BecTHOyApHOrO 
HepBa, MOCTHAaIOWIMX CJ1yXOBOe MATHO. PepMeHT Tak2Ke HMeeTCA H B CHHarcaXx. 

II]pwkusHenuble HaO/I0AeHHA Ha aMIYJ1aMH MoKasblBalor, YTO OHH MpescraB- 

MAIOT COOOH MpospayHble MOJIble OKPYTvible OOpasoBaHUA, KOTOPble C OAHOM CTO- 
DOHbI (MPOKCHMaJIbHOHM) CBASAHbI C YTPHUKYJIApHOM Mosocrbio, ac Apyroli (uc- 
TaJIbHOH) MepexoAT B NOYKpyxXuble KaHasibl. Ha He ammyJ, Ha paBHOM pac- 
STOAHMM OT MecTa UX MepexojlaB coceMHHe MOJIOCTH, pacioularaeTca Noneperwnan 
3aluKOOOpasHad Meperopoka — KpucTa, WIM rpeOelioK, C OKpyraow y3Kou 
3epUIMHOH, KOTOpad BilaeTCA BHYTpb Nosocru ammyubt (puc. 3a). Bepuimna 
KPUCTbI MOKpbITa PellelTOPHbIMH BOMOCKOBIMM KJIeTKAaMH, KOTOpbIe MO 6o0kaM 
BaluKa, pe3KO OOpbiBasicb, NepeXOAAT B IWIOCKHH SMMTeIMH BbICTHJIKH aMITYJIbI. 
Ham pellenTropHbIMM KJleTKaMH KPHCTbI BOSBbIMAeTCA B Bue NeplenAuKysapa 
@pospauHad CTyeHHCTad Kylywa. Ova MpoOHHu3aHa, Kak 3TO yaeTCA BUeTb 
(pH NOMouIM (pasoBO-KOHTPacTHOH MAKPOCKONHMH, YYBCTBUTe/bHBIMH BOJIOCKaMH, 
ALYIMMM MapasiebHO Apyr Apyry, OnarofapaA vemy Kynysla Meer ucuepyeH- 
HbIM BHI. 
PelleriropHble KJleTKH KPHCTbI OTAeJIeHbI Apyr OT Apyra KeTOUHbIMM rpaHnu- 
(aM MH uMeloT WHIMHApuyueckylo cbopMy. Onn oTuMualOTCA OKPYIVIbIM A,poM 
a ca6o BaKYOJM3HpOBaHHOH WuTonmasMoH. Ha ux anuKaJIbHOH MOBepXHOCTH 
pacnovlaraeTca JVJIMHHbIM UYBCTBUTeCIbHbIM BOJIOCOK, BXOMAUIMH, KaK YKa3bI- 
3al0cb, B COCTaB KYMysbI. Onopuble KleTKH OTMYAIOTCA Ooulee BLITAHYTOH, 
lIpu3MaTuyecKoH opMol HM MeHbIIMMH pasMepaMu sxep. Kak pellenropupie, 
Tak M OMOpHble KJeTKM COfepxaT TIMKOreH, TlaBHbIM OOpa30M pacnosarato- 
WWMLCA B WHTOMIa3Me B Bue rpaHys. B BOMOCKOBBIX H ONOPHbIX KJleTKaX y]laeT- 
’a OTMeTUTb BbICOKyIO akruBHocTb LIP. Ee KOHIeHTpallua OOHApyKMBaercA 
Irak2xKe HW B UYBCTBUTeJIbHbIX BoOcKax. K@® orcyTcTByeT Kak B pellellTOpHEIX, 
iraK HM B OMOPHBIX KleTKaX. 3aTO ee AKTHBHOCTb OYeHb BbICOKa B HEPBHbIX BOJO- 
KHaX WM B HX OKOHYAHHAX, Oarodapa uemMy yaeTCa YeTKO pacCMOTpeTb CHHAIICHI 
BecTHOYMApHOrO HepBa, paclOslOr%KeHHble Ha OCHOBaHHH BOJIOCKOBbIX KJeTOK, 
MexKILY onopHbIMu. B sTOH »%*e o61acTH CJIeqyeT OTMETHTb TaK2Ke BECbMa BbICO- 
ylo aKTuBHocTb cneluduyeckol ALLX9O, Koropas pacnovlaraeTcA B BUe WepHo- 
KKOPH4HEBOFO COM B OONACTH CHHAMCOB (puc. 3 a). Hecietuduyeckanx XO Mauo 
hAaKTUBHA. P 

BonocKopble KIeTKH OTJIMYAIOTCA BbICOKOM KOHIMeHTpallven TVAK B sAfpax 
1 PHK 8 uutronsa3me. PHK pacnpeyemnetca B Bue MebuaHUIMX pany. 
$3 onopupix KnerKax JIHK u PHK oranuatorca MenblleH KOHMeHTpalluen. 
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PelentopHble 9JIeMeHTbI KPHCTbI OTJIMYAIOTCA BbICOKQH @KTHBHOCTbIO kak 
CIT, rax u ILXO. B onopnbix 9JleMeHTaX AKTHBHOCTb 9THX (PepMeCHTOB HECKOVIb} 
KO cula6ee. Cileqyer OTMeTHTb Tak%Ke OCOOeHHO BbICOKYIO aKTHBHOCTb Uxd 
B H€PBHbIX BOJIOKHaX HW CHHalICaX KPHCTHI. 

Ha KonlWax Ka2KJOH Kpucrbl, Pe OHH HeEMocpeACTBeEHHO MpHMbIKaIoT K CTeHK 
aMILyJibl, pacmoviaraioTcs [Be TaK Ha3blBaeMble MOJIYJIYHHbIe MaCTHHK 
(puc. 3 6). Onu npedcraBsiatior co6oli ovepyeHHble B Be Moy YHA NAOUlaLKH 
COCTOAIMEe U3 BbICOKOPO IMIMHApNecKorO SMUTeIHA, KOTOPbIi, pesKO OOpb 
Basch, MepexoLuT B snMTeIH any. [IpwxKusHeHHble HaOmOAeHHA OONAapy KU | 
BalOT BaKYOJM3NPOBaHHY!O WHTOMIA3My HM OBaJIbHble Apa STHX SJIEMeHTOB, pac 
MOvJIO*KeHHbIe Ha OAHOM ypoBHe. LlnTronma3Ma ocoOeHHO BakYyOJIM3MpOBaHa 
6a3aibHoH uactH. KanerKu BecbMa OoraTbl rpaHyJApHbIM raMKoreHoM. B Hu 
yaeTCa OTMETHTb BbICOKY!IO aKTHBHOcTh LP u cna6yo akTuBHocTh K®. Ul 
aA]pO HW WATOMMIa3Ma OTHYAIOTCA HEOOBIKHOBeCHHbIM OoraTCTBOM JHK u PHK. 
Hakouell, OHH OTJHUAIOTCA TaK2Ke BbICOKOM aKTHBHOCTbIO HecrellMduyeckon 
X9 (puc. 3 a), UXO nu CT, B oco6enxocru y Kousex. IIpakruyecku mpH s11000 
M3 IIpHMeHeHHBIX OOpaOoToK 3TH YYaCTKH aMMYJI peskO BbienAIoTCA Ha COON 
KOHIax KpucTbl. 310xeHHOe NO3BOIAeT PAaCCMATPUBATh MOJYJYHHbIe MacTHH 
KH B KauyecTBe CBoeoOpa3sHOrO 2HeprerTHueckoro elmo aMMlyJl, MO-BHJ,MMOM 
OOcCIY2KUBaIONNX paOoTy pelleNTOPHbIX 9JICMeHTOB KPHCTHI. 

Helipoubl BecTHOyApHoro raHrviuad NpelcraBAIoT COOOH OHNMOJAPHbIe KET 
KM THPaHTCKUX pa3MepoB HM OKPY2KeHbI CaTesMTaMH. OTH HelipoHbl CKYAHO CHaG- 
XKeHbI TpaHyJlaMu rviHKoreHa. On Take OezHbI UID nu, HanpoTuB, OTM4aIOTCA 
BbICOKOM aKTHBHOCTbIO K® (pune. 4 a), KoTopad Mower BXOMUTb B aKCOH HU JleHI- 
putpl. B ux WuTomiasMe OOHapy2XuBaeTCA 3HAUHTeIbHaA AKTHBHOCTH creluu- 
yeckolt AILX9 (puc. 4 6). OtHako akTuBHocTb AILX9 B pa3HbIxX KleTKaX He OJM- 
HakOBa, a B HCKOTOPbIX OHA MOXKET OTCYTCTBOBaTb. Hakouell, cleqyeT OTMETHTL, 
BbICOKYIO AKTHBHOCTb B 9THX KeTKax LLXO u CJ (puc. 4 @), koropaa Moxe 
HaOJOJaTbCA MW BHepBHbIX BOMOKHAX. [lepeyucnenuble (bepMeHTbI OTCYTCTBYIOT 
B anpax, J[HK u PHK o6napyxupaior xapakrepHoe paciipeseienve, KOTOpoe 
ye ObIO HCCIEOBaHO B CBOe Bpems (*) | 

TakHM 06pa30M, BOJIOCKOBbIe KJIETKH PeCIeNTOPHbIX CTPYKTYp OpraHa paBHO- 
BeCHA — CJIYXOBbIX IIATeCH H TpeOelukKOB — WH BCHOMOFaTeJIbHble OOpa3s0BaHuw 
9TUX MOCIeAHUX — MOJIYJYHHbIe WWlaCTHHKH, a TaK?Ke HEHPOHbI BecTHOYJIAPHOTe 
raHrivA OOHapyXHBalOT 3HaYHTebHOe OoraTCTBO XMMHUCCKH AKTHBHbIX Be 
WeCTB, OOYCOBMBAaIOUNMX OOMeH BeleCTB H SHEPreTHKY 9THX OOPasoBaHUl. 
OTH BelleCTBa B BOJIOCKOBBIX KJleTKaX TpeIBepuA, BO MHOTHX OTHOMIeCHHAX, 
OTJMYAIOTCA CXOAHOH NOKalusallMel MH pacmpeemeHHeM, 4TO, HeCOMHEHHO, 
o6sleruaeT HX B3anMoOselicTBHe. 

CnelyeT yKa3aTb TakiKe Ha TO OOCTOATEMbCTBO, UTO B BOMOCKOBBIX KJIeTKAaX 
Kak CJIYXOBbIX NATeH H PpeOeliKoB, TaK HM KOpTHeBa oprana (?~*), BbIABAIOTCS 
OHH H Te Xe XMMMYECKH AKTHBHbIe BEMLeCTBAa, CO CXOLHOM OKaIM3allueli UM pac- 
mpefeieHveM. OTO CBUJeTebCTBYeT O CXOJCTBE MeTaOOuJIM4eCKHX H SHEprerHe 
YeCKHX IIpoleccoB, MpoTekaloluluX B pellenTOpHbIX CTpykTypax wMaOupuuTa. 
Mx pasiuunad PyHKUMOHaIbHad CielMalugallua, NO-BAAMMOMY, BO MHOruX 
OTHOWI€HHAX 3ABHCHT Kak OT MeCTa HAXOKJCHUA B CUCTeMe JaOUpHHTA, TAK HU OT 
XapakTepa BHelIHeroO CTHMYuJa. 


Uucrutyt 2B0si0UMOHHOi (pusvomorun um. M1. M. Ceuenopa Tloctynuio 
Akajlemuu Hayk CCCP 12° Vi 1958 
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IKOJOrH A PACTEHHH 


C. A. KPAEBOH 


O MPHCNOCOBHTEJIbBHbIX H3MEHEHHSX KOPHEBbIX CHCTEM 
APEBECHbIX PACTEHHM HA COJIOHILAX 


(ITpedcmaéaeno axademukom B. H. Cykauesvim 20 VI 1958) 


B OTHOWeHHH PocTa TPpaBAHUCTHIX PaCTeHHli Ha 3aCOMCHHbIX MOUBAX HMeeTCA 
JOBOJIbHO OoubuaA NuTepatypa (1°), B TO BpeMA Kak B OTHOUWICHUM JpeBeCHbIX 
pacTeHHi MMeIOTCA TOJbKO OTJIEbHbICE Pa3sPpO3HEHHbIe ONBITI H HadwOLeHHA 
('°). Us aureparypHbix JaHHBIX BUHO, YTO pa3Hble [peBecuble MOpoyb no- 
Pa3HOMY OTHOCATCA K 3aCOJICHHIO MOUBLI, a TAK2%Ke K Pa3SHbIM XMMMUYECKHM YVIe- 
MeHTaM HW HX coesuHenHAM (?,5,6). Hampumep, ramapuke (Tamarix gracilis. 
Willd.) cunraerca coneycroiuMBbim KycTapHUKOM, M3 epeBbeB coseycrorun- 
Bol sBsIaetca Typaura (Populus diversifolia Schrenk.). Hexoroppimu apropamn 
BbICKa3bIBaeTCA MpeMMOORKeHne, YTO 3aCOJeHHe MOUBLI yrHeTaeT KOPHEBYIO 
CHCTeMy, a CJlaOad KOPHeBasl CHCTEMA He B COCTOAHHM OGecHeuHTb HOPMAaJIbHbIii 
pocT Hay3eMHOH uacTH pacteHus (5). 

C Weblo H3yYeHHA BIMAHHA 3aCOJICHHbIX MOUB H COJIOHLOB Ha PocT HM pa3Bu- 
THe J[PeBeECHbIX H KYCTAPHHKOBbIX Mopod ApmiaHb-SembMeHCKUM CTallMOHapoM 
Obl 3alO%KeH ChelNaIbHbIM onbiT Ha EprenuucKol Bo3sBpliuenHocru. Jlia 3a- 
KaiKH ONbITa Obl BbIOPaH yYaCTOK, Ha KOTOPOM COJIOHWOBbIe MATHA COCTaB- 
asioT oKosIO 70%, a ocTabHad Mlowlayb MpescTaBeHa CBeTJIO-KallTaHOBbIMH 
COJIOHWeEBATbIMH MOUBAaMH HM OUeHb PeKHMH MATHAMH JIYTOBOKAalUTaHOBbIX MOUB 
(B noTs>xKnHaXx). []noulayb Nox onbITOM cocTaBuseT 6 ra B BU BLITAHYTOH J1eco- 
NovOchI uno | KM u wWHMpuHO 60M. Tloupa pcnaxana Ha raryOunHy 45—50 cm 
Cc mocmenyroujuM 1,5-roqM4uHbIM MapOBaHHeM UM BJarOHaKOMJICHHeM NOCPeCTBOM » 
KyuC cyqanku u KyKypy3bl. Tlocagka npouspeyena Becuolt 1952 r..B 1957 r.- 
MBI IIPOHSBEIM PaCKOMKH KOPHEBbIX CHCTeM Ha COJOHMAX B HacaxKeHnH 6-N1eT- | 
Hero Bospacta. PackanpiBalucb KOpHM Aya yepemmuaToro, aKkalun Oenon, - 
ACCHA 3CJICHOFO, BAZA MEJIKOJIMCTHOTO, CMOPOAHHbI 30JIOTHCTOH, YHHTHJIa, TaMa- 
puxca Hw Jp. 

PackonkKH KOPHEBbIX CHCT€M YNOMAHYTHIX APeCBeECHbIX H KYCTAPHHKOBBbIX 10: 
pol nokasasu, UTO Ha COMOHWAX KOPHEBHIe CHCTEMbI, KaK MPaBUJO, YrHeTeHbl & 
pasMemsjaloTcaA TlaBHbIM OOpa3s0M B NaxoTHOM ropusoxte. IIpuuuHon yrHeTeHnA 
KOPHEli, C OMHOL CTOPOHI, ABAIOTCA cbusHuecKue CBOLCTBAa COOHIOB, C Apyror 
CTOPOHBI, 3acOJleHHe MOUBEI, O ¥eM OyJeT CKa3aHO Mabe. . 

B jaHHoM cylyuae Hac MHTepecyeT 9KOMOFO-GnONOrMuecKad IIpHCnocodeH- 
HOCTb KOPHEBbIX CHCT€M K 3aCOJICEHHOH HW COJIOHIOBOM MOUBeEHHOH cperze. 

Ha puc. 1 mpeqctaBeHb! KOpHeBbIe CucTeMbI WyOa uepemmatoro (Quercus 
pedunculata Ehrh.), pacrymero Ha CBeTJIO-KaluTaHOBOH MOUBe H Ha COJIOHMWAX. 
Kak BHJHO 43 PpHCYHKAa, Ha CBeTMO-KallTaHOBOH NouBe KOpHEeBas CucTema AyOa 
YepeMaTOrO pasBUBaeTcs HOPMAJIbHO HW JocTuraeT 300 cM B ryOuHy. B MaxOT-| 
HOM TOpH30HTe FyCcTad CeTb KOPHeH, MPHTOM YaCTO MOKPbITHIX MHKOPH3OH; 
MUKOPH3a MpOHUKaeT B HEOOMbUIMX KOMYeCTBAX 1axKe B ropu3s0HT By u Hayao 
ropusouta Cx (KapOonaTHoro c «<G6esoriasKon»). BepTuKkasIbHo uiyuiMe KOpHH' 
HOPMAJIbHO pa3BUTbI HM 3aKaHUMBAIOTCA CHrapooOpasHbIMH OKOHYAHMAMU, KOTO-' 
PbIC MPeMCTAaBAAIOT COOOH KOJOHHU MEPHCTEMATHYCCKHX KJICTOK, NOKPBITBIC 
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ryOuaTbiM CioeM mpoOKoBoli TKaHH. Takne OKOHYaHUA KOpPHeH, MO-BUJMMOMY, 
urpaioT OCOOy!IO pOJib B OOpbOe pacTeHHA 3a Bilary. 

ConoctTaBlIaa KOpHeBy1O cucTemy AyOa, pacTymmero Ha CBeTJIO-KalITaHOBOH 
mouse (puc. 1 A) c KopHeBo CucTemoli Ay6a, pacTymero Ha coloHUax (puc. | 5), 
MbI BUJUM, UTO KOPHEBaA CHCTeMA NOCeLHErO OUeHb C1aOO pasBuTa. B NWaxOTHOM 
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Puc. 1. KopHesaax cuctema Ay6a yepeumuaToro Ha cBeTJIO-KaliTaHoBoH mouse Epreuei (A) w Ha 
coulioHyax Epreneit (5) 


rOPpH3OHTe KOPHelHi MaJIO H OHH CaOO pa3BHTbl, MMKOPH3bI Ha KOPHAX HeT. 
B rayOuHy KOpHu MpoHuKaroT TOMbKO Ha 125—130 cm. Mutepecuo 3yecb OTMe- 
THTb CIMPaJIH3allM10 UAYUINX BrvlyOb KOpHeH, KOTOPbIe B HEKOTOPbIX MeCTAaXx Ha- 
NOMHHAIOT UTONOp HIM CHupadtb. 
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Puc. 2. KopHesad cuctema TaMapukca Ha cBeTso-KaliTaHoBolt mouse Eprenelt (A) uHa cononuax 
Epreneit (5) 


Ha puc. 2 mpeqcrapienpt KopHeBnre CucTempl TamapuKca (Tamarix gracilis 
Willd.), pacryuero Ha cBeT0-KamTaHOBhIX MOUBax u Ha comonuax. M3 storo~ 
PuCYHKa BHAHO, YTO Ha CBETMO-KauITaHOBOH mouBe (A) KOpHeBaa cucTema Ta- 
MapHKCa MIpOHHKaeT Ha TilyOuHy 350 cM, B TO BpeMa” KaK Ha COMONILE — TOMBKO 
Ha riyOnny 225 cM; pH 3TOM KOPHU, MAyUMe BePTUKaJIbHO BHU3, AMeIOT cnH- 
PaIbHbIe 3aBUTKU, TAKE %Ke KaK y LyOa, pactynyero Ha comoHue. Hecmotps Ha 
TO, UTO TaMapMKC ABJIAeTCA COJeYCTOHYMBEIM PaCTeHHeM, Ha ComOHIAax OH 
MMC€CT MCHCE PasBUTY!O KOPHEBYIO CHCTeMY, YEM Ha CBETJIO-KallITAHOBbIX MOUBaX. 
1116 


Alanupie Ta61. | noKaspipator, YTO comoNLI nO MOP@OJIOPHYeCKUM Mpu3HakaM 
PESKO OTINYAIOTCA OT CBETJIO-KallTaHOBbIX NOYB — MOMLHOCTh TopHs0HTa Bo 
OJOHMOB NOYTH B ABa pa3a MeHbIe, YEM B CBETJIO-KallITaHOBBIX MOUBAX; 3aleraHHe 
SOE Ha COJIOHWAX SHAYHTeIbHO OMKE K JHEBHOM noBepxuoctu. JLOBObHO 
BeIHKA Pa3HHWa M@x]Ly COMOHWAMH u 
CBETJIO-KalUTAHOBBIMH MOUBAMH MO Ccovle- 
BOMY cocTaBy (Ta67. 2). 

EcuIM B CBeTJIO-KallTaHOBbIX NOUBax 
HO raiyOunp 40 cm HaGsloaroTca TOJIbKO 


Ta6aunma 1 


Mopcbosornueckne mpusHakH cBeTMOKallTa- 
HOBbIX HM COJIOHUOBbIX NOUB NOX LY6omM yepelw- 
WaTbIM H TaMapHKcoM Ha EpreHax (B CaH- 


THMeTDAX 
CICbI HATPHA, TO B COJIOHUAaX B 93TOM Re 
coe cosepxKuTcA Yo 0,243% Harpus. Cretso- Cononen, 
To 2Ke€ CaMOe MOXKHO CKa3aTb B OTHOIC- SO LOE OEIC), 
Ban nouBa cTc a6 ath 


HHH aHMOHOB xslopa u SO; 


B cstoe 0 40 cm coon comepxat M 
0 OULHOCTb M[axOT- 
mo 1,29% cyxoro octaTKa, B TO BpeMa oro TOplsonTd 
Kak CBCTJIO-KallITaHOBbI€ TIOUBbI COep- (An) 50 30 
KaT Ha TakOH xe TyOuHE TOMbKO Mounocrp ropu3on- 
0,072% cyxoro ocratKa. 3 ta Be 6 aa 2 
ayleraHHe eJIO- 
Ha pne. | BuyqHO, YTO Ha comoHIax aac 76—160 | 60—125 
KOPHH AyOa yepemmuaToro pasBUBaIOTCA [lospaenne coseii 60—106 36—65 
cma6o HM Cnupasusalna HauuHaeTca B  3auteraHue runca {25 


265 
KapOOHaTHOM TOpH30HTe C YacTHIMH : 
BKJIIOUCHHAMH H3BECTH («OeOra3sKka»). Kopoue roBops, CNupasusaluA KOpHeH 
HauUHHaeTCA B CAMOM TBEPJIOM H HanOoulee 3acoJIeH HOM ropusoHTe. Ha KOpHAx Co- 
BC€M OTCYTCTBY€T MHKOPH3a H HET CHrapooOpa3HbI X OKOHYAaHHH. SICHO, YTO Cabo 
Pa3BUTbIe KOPHH MIOXO OOecneyMBaloT Ha3eMHYIO YaCTb AyOa NvTAaTe/bHbIMH 


Ta6nmnua 2 


ConeBol cocTaB nouB nox Ay6om yepellyaTbIM HM TaMapHKcoM Ha Epreuax (B mpoueHtax) * 


Tloupa oes mete SO, Ge Oak Mg" no pa3- 
o6pasiia, CM HOCTH 
BeTJIO-KalliTaHOBaA 0=—25 0,088 Cure jbl Cuaenpi 0,016 0,004 Cue qt 
25—41 0,072 . 0,000 0,044 0,002 ’ 
41—57 0,086 P 0,006 0,006 0,002 0,014 
Ti=96 0,418 0,031 0,181 0,019 0,016 0,092 
1Ob= 2A Oe O6S 0,396 Op25i1 0.22 0,049 OmMsOr 
_Kopkoso- crovi64a- O—7 0,116 0,017 0,010 0,006 0,040 0,020 
THI COJIOHEL ae 0,400 0,003 0,166 0,008 0,003 0,126 
Zi 3il 0,829 0, 064 0,395 0,020 0,023 0,243 
31—49 4,290 0,044 0,367 0,0°6 0,060 0,225 _ 
65— 80 1,640 0,657 0,822 0,177 0,065 O,205" 
100—190} 14,760 0,973 (),, 223 0,220 0,059 0.,249 


* AnanutTux M. C. Kespauna. 


BeueCTBaMH U BOZO. Ha puc. 3 npuBeyen rpacuk AuHaMUKH pocta AyOa yepeLl- 
aTOro B 3aBHCMMOCTH OT pasHocTH NouBI. M3 rpaduka BUAHO, UTO Ha COJOHMAX 
ny6 B TeyeHne BereTaMOHHOTO Nepnofa asl COBCEM HESHaYHTCIbHBIN MPUpocr,, 
YTO BHOMHe OObACHACTCH CAObIM PaSBHTHeEM KOPHEBOH CHCTeMpI 6e3 MHKOP USBI: 
 Caenyer yuectb, uTo ca6pili pocT AyOa Ha COMOHWAX OODACHHETCA elle 
TEM, UTO HerslyOOKO MpOHUKalouNe Ha COJOHMWAX KOPHH (125 cm) He moryT Hay- 
mexKalluM OOpa3s0M CHaO*KAaTb PpacTeHHA BOAOM, TAK KaK BOMa H3 BepXHUX TOPH- 
6bICTpo pacxofyerca Ha TpaHcnupalluio u cbusuueckoe ucnapeune. Ha 


CBeTJIO-KalTAHOBbIX NOUBAX KOPHU AyOa MpoHHKalor r1yOoKO (70 3,5 M), pa- 
STEHHA MOMb3YIOTCH BCe ETO JOCTYNHOM BOON, a NOTOMY OHH JaioT XOpouMy 


/ipHpocr. 
| 


| 
| 
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Takaad 2K KapTHHa, XOTA HM MeHee APKO BplparxkeHHad, HaOsMioLaeTcA y Ta- 
MapuKkca, HECMOTpA Ha TO, YTO STO pacTeHne ABMAeTCA TaOPHTOM. 

OOpaujaeT Ha ceOA BHHMAHHE TO, YTO CIMpaH3aluA KOPHeH TaMapHKCa, 
TaK Ke Kak HW Y LyOa, HayMHaeTCA B KapOOHATHOM TOpH30HTe, XOTA KOPHH Ta- 
MapWKCa MpOHUKAaIOT Ha COMOHMAX 3HAYMTe/IbHO rlyOxKe —o 225 cM H OH pacre;T 
TOJIbKO HEMHOrUM Cla6ee, YeEM Ha CBeTJIO-KalITaHOBOH NouBe. ITO HM MOHATHO, 
TaK KaK JOBOJIbHO XOPOMIO pasBUTbIe HW MvIyOOKO MpOHNKaIoWlMe KOPHH XOpOoO 
CHaO2KaloT pacTeHue BOJOH, KOTOpad B 
JaHHBIX YCJIOBUAX (HCKMOUaH 3acoule- 
HHe) ABIAeTCA JIMMATHPYIOWIMM (akTO- 
pOM pocTa HW pa3sBUTHA pacTeHuH. 

OmuHako clelyeT OTMCTHTb, UTO HE- 
CMOTpsa Ha 9KOOrMYecKy!o MpHcnoco6- 
JIGHHOCTh TaMapHKCa K 3aCOJICHHIO TMOU- 
BeHHOFO NpopuiA, Ha COJIOHWAaX TaMa- 
PHKC pacTeT HECKOJIbKO xy2Ke, 4eM Ha 
CBeTJIO- KallTaHOBbIX MOUBAX. ITO OObAC- 
HACTCA HeOMALONPHATHbIMM CPHSHUeCKH- 
MH CBOHCTB@2MH COJIOHWOBbIX MOUB AIA 


CM 


OO 


B) 


a my pocta KOpHeBOH CHCTeMbI TaMapHKCa 
Z (ra6. 1). Hanpumep, Ha MNyxJibix co- 
CMe Mail Mote loHyakax (OKOJIO BOROxpaHHuua Ap- 


IaHb-SeJIbMeHb), KOTOPHIe B (u3Hyec- 
Puc. 3. J\mHamuka pocta Ay6a yepeumaToro = poy oTHOWIeHUN TIpeACTaBJIAIOT JIA KODP- 
Bp 1957 r. (Epreuu). /— Ha cBeTuO-KalliTaHo- a 
Boll nose RO) araseonpinax Hel TaMapuKca Goulee 6/1larOnpHATH yO 
cpely, mocuieqHuH xopomio pacrer H 
pa3BuBaeTca. 

M310KeHHbIe JaHHBIe MOKA3bIBal0T, UTO Ha CBETJIO-KallITaHOBbIX MOUBAX KOp- 
HeBbIe€ CHCTeMbI WyOa yepelyaToro H TaMapHKCa pasBUBalOTCA HOPMAJIbHO, B TO 
BpeMA KaK Ha COJIOHIWaX BePTHKaIbHO Uyulue KOPHH, HaTaJIKMBaACb Ha MVJIOT- 
Hble H 3acOJIeHHble COM MOUBbI U3rHOaloTCA, MpeBpallladcb B WITOMOp, 4eM 
oOslerdaeTcA MpOABYxKeHHe HX B TVIYOMHHbIe COW MOUBbI. OXHaKO, HeECMOTpPA 
Ha IIpHCNOCOOHTe/IbHbIe H3MCHCHHA KOPHeH K 3aCcOMeCHHOH NOUBeHHOH cpese (cnH- 
paM3alua), cmocoOcTBylouyHe Ooee rIlyOOKOMY MpOHHKHOBeHHIO KOpHeH B 
MOYBOrpyHT, OOlee HIM MeHee HOPMaJIbHO Ha COMOHWAaX pacTer HU pa3BHBaeTCA 
BCe€-TaKH 9KOTHM ranoputa (TaMapHKC), TO %Ke KacaeTCA 9KOTHNOB, Mpucnoco6- 
JICHHBIX K HOPMaJIbHOH (He3acOeHHOH) MOUBeHHOM cpele — TaKHX Kak Jy6 
yepeuluaTbIH, TO Ha COJIOHWAX HM He JaloT MpeuMyrlectB B OopbOe 3a CyILeCTBO- 
BaHHe Janke TaKHe MpHCMOCOOUTeIbHbIe H3MeCHEHHA, KaK CIMpaJIH3alluaA KOpHeH. 

B WelAX CO3qaHHA COMOHWeCTOHKHX UH COJIEYCTOHUMBbIX SKOTHNOB yOa He- 
OOXOJUMO Ha (POHEe COJOHLOB 3as102%KUTb Feorpatpwyeckue MoceBbI AyOa(c MaKCH- 
M@JIbHbIM pasHOOOpasHeM (popM) HM MpoH3sBecTH OTOOP HaHGosee COMOHIMECTOHKUX 
WH COeyCTOHUMBbIX (opm. Taka paOota cralluoHapoM y>Ke Hayara. 


Iloctynuso 
19 VI 1958 
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300/1I0T HA 


P. Ni. SHMHHA wu M. A. MEPKOBA 


HOBbIE JAHHBIE TO IKOJIOPHH TAHb-WWAHBCKOM MbILOBKY 
(SICISTA TIANSCHANICA SALEN.) 


(IIpedcmaéaeno axademuxom E. H. Iasaoeckum 23 VI 1958) 


H3yyeHHe SKOOPMM TAHb-WaHbCKOM MBILMOBKH WpeycTaBslser HeECOMHEHHBbIM 
MHTepec, KaK MIpdMep ocoOoH 2*H3HeEHHOM (copmbl — MerKoro 34MOcCTAULero 
“pbisyHa C HeECOBepleHHOH TepMoperyIaluel, MpekpacHO MepeHocsulero cypo- 
3ble YCJOBHA BbICOKOrOpHoro TaHb-lllana. Marepwas m0 TAHb-WIaHbCKOL MBI- 
uoBKe Obl cOOpaH B ropax IIpunccbikKyaba (Cepepuoiit Tanp-[lanb) xa Tanb- 
Haupcxol BbilcoKoropHoli dbu3suko-reorpaduyeckon craHuMn, pacnoloxKeHHon 
ja CeBepHOM cCKIOHe xp. TepcKeii-Anatay B Gacceline p. Uou-Koispii-cy. Ha- 
WUOAeHHA MpoBoswiuch B 1948—1956 rr. Baio co6pano 339 raHb-WIaHbCKHX 
AbILIOBOK. OTJIOBJICHHbIe 3BeEpbKH NOABeplaHCb MapasHTOJOrMyecKOMy OCMOTPY, 
13MePeHHIO, B3BeCWIMBaHHiO HU BCKpbITHIO. [IpoBog_uauch HaOwIOeHHA 3a 3Bepb- 
<aMH B IIpHpose UH OMbITHI MO COMepxKaHHIO HX B HEBOWIE. 

B ropax [Ipuuccpikkyba BbIMeIAIOTCA CJIeLyIOULMe BePTHKAaJIbHbIe Mosca: 
|} mosc cTenef HM NYCTHIHb Ha NosropHow paBHune (1620—1900 m uaz y.M.), 
») NOAC JIYPOBbIX H CyxXHx cTeneH npexropuh (1800—2300 m); 3) meco-yro-crenHori 
IOAC CPeHEBHICOTHHIX TOP HW BHICOKOFOPHH; OCHOBHOH NOpOOH MPUUCCHIKKYJIb- 
*KUX JIECOB ABJIA€TCA THHb-WaHbCkad eb (Picea Schrenkiana); nosc mucTBeH- 
IbIX JIECOB, KaK TaKOBOH, B ropax IJpunccpikkyJIba oTcyTcTByeT; 4) cyOaJb- 
TMHCKMH mosc BbicoKoropba (2800—3200 m); 5) ambnulickuH moAC BbICOKO- 
opbx = (3200—3800 mo). 

B Mccpm-Kysibckol KOTIOBHHEe, TaK Ke KaK VM B OKPyKalOllux ee xpeOTax, 
MbILIOBKa PaCIpOCTpaHeHa OYEHb INMpOKO UM GesyCIOBHO OTHOCHTCA K 9BPUTON- 
1bIM TpbisyHaM. Hamu OHa OTMAB/IMBaaCh Ha BO3JEJIbIBACMbIX NOAX, CTAPbIx 
3ayle>KaX WH B OYpbAHAaX, Ha WeNIMHHbIX JYrO-CTeMHbIX, CTENHLIX H CYXOCTEMHBIX 
ydacTKax HW B KYCTapHHKOBBIX 3apOC1AX NOATOPHOH paBHUHbI HW Mpesxropun; B ky- 
‘TaPHHKOBBIX, TPaBAHHCTbIX, MOXOBbIX, KAMCHHCTHIX H OeCHOKPOBHbIX €JIbHH- 
(aX, HABbIP yOKaX HM B KYCTaPHUKOBbIX 3apOCJIAX JIeECO-JIyrO-cTenmHOro Mosca; Brop- 
10H cTenu, B 3apocmAXx TYpKeCTaHCKOH apyun, Ha CyOaJbMMiCKUX M aJIbIIMUCKUX 
Tyrax. Hav6ou1ee MHOFOUNCJICHHDI MbILNOBKM B KYCTAPHUMKOBBIX 2apOCAX Y HWXK- 
ieli PpaHuUbl Jeca, B pasperKeHHbIX CJIbHUKAX CO 3HAYHTE/IBHOH MPHMECbIO Ky- 
‘TapHUKOBOFO MOsvlecKa, Ha CTapbIX BbIPYOKaX M Ha JIeCHbIX MoMAHax. Ha no- 
1AX WM B CTCMHBIX OTKPbITbIX CTAIMAX FpbISyH 9TOT BCTpeyaetca pexe. M3deraer 
MbILIOBKa C@JIHTbCA B OCbIMNAX, MOPeHax HW APyrHX KAMCHHCTbIX CKOIVJICHHAX. 
OrcyTcTByeT OHA H B 3allaHbIX 3aCYUWIMBBIX yUacTKax Mccpik-KyabcKol KOT- 
IOBHHbI, HPCACTABAAIOMNAX KAMCHHCTYIO MYCTbIHIO C OUCHb 6eHBIM HacesleHueM 
3CEX MBILNeCBHHBIX PpbIsyHOB. HuKorya TakxKe MBILIOBKU He BCTpeualoTcsA B Ha- 
PeICHHbIX IYHKTaX WIM B OTJCbHbIX XO3AMCTBEHHBIX MOCTPOHKax. 

B mpegesax seco-J1yro-cTemuoro MOACa TAHb-WaHbCK as MbILOBKAa OObIMHO 3a- 
4HMaeT MO YHCJICEHHOCTH TpeTbe MeCTO MOCJe TAHb-IaHbCKOH JICCHOM NOeBKH 
‘Clethrionomys frater Thos.) m JlecHOH MBILIH (Apodemus svlvaticus Pall.). 
B reuenne 1948—1956 rr. UHCJICHHOCTb TAHb-IMaHbCKUX MBILIOBOK MOJBeprasacb 
3HAUHTCIDHLIM H3MCHCHHAM: HaMOosee HH3KOH Ona Opiia B 1948 r. HM CaMOH BpI- 
coKolt B 1953 u 1954 rr. 
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TaHb-WI@HbCKHe MbIIMOBKM YCTpaMBaloT FHe3O B CTAPbIX TPYXJIABBIX MHAX 
TAHb-IWAHECKOH eH. PHe3qo pacnouloxeHO OOBMHO B CpeqHei WIM HM*KHEH 4a- 
CTH MHA H OTAeeHO OT KOPHI C0eM ApeBecuHb! B 2—3 cm. THesqoBan KaMepa UM 
XONbI 3aNOJIHCHbI M@KOHArpbIseHHOH MATKOH peBecHHOn. B Oe3smecHbIx cTa- 
IMAX MbILMOBKH, BEPOATHO, YCTPaHBaloT rHe3fa B TpaBe Ha MOBePXHOCTH TOUBBI 
WIM B CTapbiIxX HOpax J[pyrux PpbisyHOB. 

TaAHb-INaHbCKad MbIIOBKa — 3BepeK 3HMOCMAMMH, MpOBOLAWMH B CNAUKe 
8—9 mec. Brojly: B MepHoy Cc OKTAOPA MO Mal OHA OTCYTCTBYET B YJIOBAX BO BCeX 
BePTHK@JIbHbIX Noscax uw cTatuax. Tleppad Mblmi0BKa B paBHHHHOH YacTH 
Vccrix-KyapcKoit KOTJOBUHDI 6biia noNMaHa 10 V 1956 1r.; Bbmue B ropax, B NOs- 
ce yleca, 3BeEpbKH MpoOyxMaloTcA OT CNAUKH B KOHUC Mac; Ha CyOaJIbMMUCKUX H 
QJIbIMHCKUX JIyYrax OHH MOABJIAIOTCA eme Ha OMHYy-WBe HeLemn nosxe. [lep- 
BhIMM OT 3HMHeH CiA¥KH MpoOyxfaoTca camup. IIpoOyquBuimech 3BepbKu 
OObINHO elle XOPOMO YNHTAHbI, HMEIOT TOJICTHIM MOKOKHbIN CON wupa U ero 
OTOXKCHHA B MOMOCTH Tea. C CepeMHbI —KOHI[a CCHTAOPSA MBIMMOBKH NepecTawT 
momaaTbcs B JIOBYLUKH WH, BUMMO, HauMHaIoT BMaaTb B cnsuKy. Kak nu npooyx- 
JIeHHe, 3asleraHHe B CIAUKY MPOWCXOMHT B Pa3JIMUHBIe CPOKH Ha PasHOH BHICOTE: 


Ha MOATOpHOH paBHHHe B NepBoH MOJIOBUHE OKTAOPA, B ropax —B [[BaWaTHIx | 


yncax CeHTAOpA. 
Mpnu0BKa akTHBHa MPpeCHMYULECTBEHHO B TEMHOe BPe€MA CYTOK, HO B H€KOTO- 


PbIX CTAUMAX, NOKPBITHIX KYCTaPHHKOM WJM TYCTOM TpaBAHHCTOM PaCTHTeJIbHO-| 


CTbIO, OHA MOKET ObITb AKTHBHA Tak»Ke HW JHEM. 

T]mma MbmuOBOK OUeHb PpasHOoOpa3Ha, B COCTAaB €e BXOMAT KaK PACTHTEJIbHBIE, 
TaK MW X%KHBOTHBIe KOpMa. B AByxcTax %*eyKax, COM€Pp2KUMOE KOTOPHIX Y]laJIOCk 
ONpeeIHTb, Obl OOHAPyXeHbI OCTATKH XHTHHOBOFO MOKPOBAa XKYKOB U Wpyrux 
HaC@KOMBIX, JIMUHHOUHbIC MOKPOBbI YEPBElH, OCTATKH MOJIJIKOCKOB, CeMeHa, ATO]! 
WM 3eJIeHbIe YacTH pacTeHnH. Han6oulee uacto BcTpeyaeTca »KHBOTHAA MMULa Y 
ceMeHa, HO Hapsay C STHMH OCHOBHBIMH KOPMaMH B XK@JIYIKaX 3BEPbKOB MOCTOAH- 
HO OTMe¥aaCcb 3e1eHb. Han6ouJbiuH MpOWeHT XKeYAKOB, COepxAaULMX XHBOT- 
HbIe KOpMa (70%), ormeyaJICA B KOHL Masa WB HIOHe. Cemena B 9TO BpeMaA BCTPe- 
yaioTca TOMbKO B 21,4% xKeTYIKOB; NPOWeHT XKeYAKOB, cOdepxKaUNXx ATOLBI, 
TaKKe OUCH Mav (5,7 %). YoKe B MIOJIE 9TO COOTHOMICHHE H3MEHAETCHA B MOUIb3Y 
CeMAH, a B CeHTAOpe B MHIUe MbILIOBOK 3aMeTHO NpeoOslayaioT CeMeHa M ATO. 

B HeBoyie 3BepbKH OXOTHO MoemqaloT CeMeHa MH MOPyT HeCKOJIbKO MeCAILEB 
XKHTb He NOMy4aA 2WUBOTHOH MHuM. B nepByto Ovepedb Bcera CbelasIuCb CeMe- 
Ha QJM HM pasJIMUHbIX 3/1aKOB, XyKe — CEMeCHA FeHEMMaH, KOJOKOJIBYNKOB, CJIOX- 


HOUBCTHEIX. M3 sro 3BepbKH HaMGoulee OXOTHO MoOelasM 3eMIAHUKY (BMECTE | 


C 3€PHbILIKaMH) H KOCTAHUKY (TOJIbKO MAKOTB). 

TlepHoy, pa3MHOxKeHHA Y MbIMIOBOK HauHHaeTCaA O4VeHb n03qHO. B mae u B 
HIOHE B YJIOBAX BCTPeualoTCA TOJIbKO CaMIbI, HO M OHH He OOHAPYyKUBAIOT HUKa- 
KMX IIPH3HaKOB yuaCTHA B pasMHOwKenHH. CeMeHHHKH 3BePbKOB B 93TO BPeMA 
MMeIOT HeOO/IbuIMe pasmephI (3—4 mm), a vesicula seminalis u BoBce HepasBHTHI. 
Tlepppre camku HaunHaroT BcTpeyateca 10—I15 VI, HO uw moce sTOorO B yloBax 
ele Oro MposomKaioT mpeo6salaTb camubt. B wIoHe CaMUbI COCTABJIAIOT 
83,5% BCex OTJIOBJICHHbIX MBIMMOBOK, B TO BPeMA KaK CaMKH TOIbKO 16,5%. Ko 
BPe€MeHH TpOOy2xKeHHA CaMOK B COCTOAHHH NOJIOBbIX OPFaHOB CaMILOB IpOHuCxo- 
WAT 3AMCTHBIC H3MCHEHHA: CCMCHHHKH YBeJIHUMBaIOTCA 20 6—7 MM, HanOJIHAIOTCA 
CeMCHHBIE MYy3bIPbKH. 

» Tleppaa Oepemenuas camKa jo6nita 29 VI. Vion u oco6eHHo nepBas ero no- 
JIOBHHa — MepHok HanOouee HHTCHCHBHOTO pa3MHOXKeHUHA MBIMUOBOK. Bo BTO- 
pOH MOMOBHHE HIOA pasMHOMKeHHe STHX TPbISyHOB HauUMHAaeT B3aTyXAaTb. Yxe 
B (BaWaTbix UMCMAaX MIOJIA CNepMATOFeHes Y CAMILOB MOJIHOCThIO MpeKpaLaercs, 
a cpequ CaMoK Mpeo6lazaioT pouBuine u KopMamne. Ilocse 20 VII 3a Bce rogpl 
paOor OTMeveHa TOJIbKO OfHa OepemeHHas camKa (27 VII 1954 r.). Takum o6pa- 
30M, Pa3MHOXKCHHE Y TAHb-WaHbCKHX MbIIMOBOK MPpOWCXOMT B OYeHb CxKATHIC 
CpOKH, H BeCb NepHok ANHTCH HEMHOrHM Goulbme Mecatla. MntTepecuo, uTo 
B HIOJI€ KOJMYCCTBEH HOC COOTHOMCHHE CAMUOB HW CaMOK B OTJIOBAX BbIPaBHUBaeT- 
ca (49 un 51%). 
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TAHb-WAHbCKaA MBIMOBKa MpHHOCHT 3a JIeETO TOJbKO OLMH NOMeT u3 3—T7 
meTeHbueH. CpeqHAd BeHUMHa BHIBOAKAa 4,6 jeTeHbuuel. Momoxpe camoctos- 
TEJIbHO YKHBYIME 3BeEPbKH HaYHHAIOT NOABJATHCA B aBrycre. IlepBpre MOWOspIe 
MbILNOBKH Obi nOMaHI 9 u 17 VIII; B Konue aBrycra —Hayane CeHTAOpA Mpo- 
HCXOJHT MaCCOBbIH BbIXOJ| MOJIOZbIX 3BepbKOB. Bec ux 5—7 r, B TO BpeMs” Kak 
B3pOCJble B aBrycTe BecaT 9—12 r. IlomoBo3penocrb HacTynaeT TOMbKO Tocue 
3MMOBKH, BeCHOH cuJlelyroujero roja. 

Ha TAHb-WaHbCKUX MbIIMOBKaX OTMEYeCH JOBOJIbHO pasHOOOpasHblil 10 BHJO- 
BOMY COCTaBy Kpyr 9kTONapasnToB. Uae Bcero Ha HHX BCTpevaloTcH MesIKHe 
TraMa3OHAHBIe KJICWIM HM BUI, 3HAYHTeIbHO pexe GOolee KPYMHbIeC HKCOOBbIe 
Kleud wu O0xH. Tax, A. J. Merposoli, pa6orapmeii B cocraBe Hamero OTpsqa, 
Ha MbIWOBKax OOHapyxeHO 12 BuOB raMa3O0NJHbIX KJIemeli, B TOM UNCIe M HaH- 
Ooylee TECHO CBA3AHHBIM C TAHb-IUaHbCKOM MBIMMOBKOM, BCTpeyalolHlicaA Ha Heli 
MOBCIONY 2HAemHuHEI WIA Tanb-lLlana Haemolaelaps sicistae sp. nov. Ha aTux 
PpbisyHax HalieHbl TakKxKe JIMYMHKH HM HUMdpI Ixodes persulcatus P. Sch., 
I. kazakstani Ol. et Sor. u npegcraBuTemu poga Dermacentor (onpexeneHue 
H. A. ®ununnozoli). Kpome Toro, Ha HamMx 3BepbKax COOpaHbl OJIOXH, KOTO- 
pie, m0 onpexenennio H.T. Mocca, orHocunucb k Bugam Frontopsylla ornata 
Tifl. u Paraenopsylla tiflovi Fed. 


Mucrutyt reorpaduu Tocrynusio 
Akayemun Hayk CCCP 20 VI 1958 


Jlokxaage Akagemun nayk CCCP 
1958. Tom 122, Ns 6 


PH3HONOTH A 


3. B. TEHACOBA 


O ABJIEHHAX PACXO)KJEHHA OTBETHbIX PEAKUMM PEBEHKA 
(ITpedcmaenexno axademukom JI. A. Opbeau 26 VI 1958) 


@akT pacxoxKeHuA peakiuni (WIA BereTaTHBHBIX HM ABUTaTeJIbHbIX peak) 
6bUuI B cBoe Bpema oTmeueH H. I]. Tlapnoseim mpv M3y4eHHH BbICLIeCH HePpBHOH | 
JICATCJIbHOCTH 2KUBOTHEIX METOOM YCJIOBHBIX pebieKcoB (*). OHakO 9TO 4pes- | 


BLIYaHHO BaxkHOe OOCTOATEIbCTBO B AOJDKHOM Mepe HE YUHTbIBaeTCA MpH uCCue- 


WOBaHHW aHasJIMTHKO-CHHTeETHYCCKOH JeCATebHOCTH KOPbI OOJIbIUMX NOMYWAapH | 


TOJIOBHOTO MOSsra. 
OcTaHaBJIMBacACb Ha OCHOBHbIX BONpOCax, CBA3AHHBIX C H3YYeCHHeM BbICIUIeH 
HepBHOH JleiTembHocTH pe6erKa, JI. A. Op6enn oco60o oTMeuaeT BO3MO2KHOCTE 


PpacCxOx*KMCHHA OTTCJIbHbIX peak B 3aBHCHMOCTH OT CTe€Me€HH UX IIPOUHOCTH 4H 


pa3IM4HOrO YPpOBHA pa3sBUTHA HepBHOH cucTempI (°). 


Ha Hasimune pacxoxKJeHHH OTBETHBIX peaKWHH peOeHKa B YCJIOBUAX Hale pa- | 


OOTHI YKa3bIBaIOT JaHHbIe, NOJIYYeHHbIe MPH HCCICOBaHHH CJIEXOBbIX MpOleccoB 
B KOpe FOMOBHOrO MO3ra eTeH AowKOMbHOrO BOspacTa. JIA usyYeHHA CeTO- 
BBIX IPOIMeCCOB MbI NOJIb3OBaJIMCb MOKA3aHHAMH HECKOJIbKUX OTBETHbIX PeakUNh 
HCMbITYeMBIX: PeaKUHH BHIOOPA, H300Pa3HTeIbHOU JeATCJIbHOCTH H CJIOBCCHbIX 
peaKUHH (CNOHTAaHHBIe BbICKa3bIBAHHA HW OTBETbI PeOCHKA Ha BOMPOCHI 9KCMepH- 
MeHTaropa). M3yyuamucb CceqOBbIe MpOlecchl, OOYCJIOBJIECHHbIe eHCTBHeM OHO- 
BPCMCHHbIX KOMIWJICKCHBIX (MPeAMeTHBIX) pa3sqpaxkUTeeH, B KAYeCTBE KOTOPBHIX 


ObWIH HCMOMb3OBaHbI MJIOCKOCTHBIe TeoMeTpHyecKHe CUurypbl pasHol CopMpI H | 


OKpackH. 


Metogquka uccileqoBaHuA cueloBoro elicTBuA — «3ameyaTeBaeMOcTH» — | 


MpCAMeTHBIX pa3skpaxkKuTeleH 3akOUaaCb B TOM, YTO HCMbITyeMOMy mpesa- 
TaJlOCb «3aMOMHUTb» TY WIM HHy1O reomeTpuyeckyio (burypy, KOTOPyio OH, 4epes 


H3BeCTHbIM HHTepBaJI BPCMCHH AO/KeH Obl HATH CpeM Apyrux reomerpuyec- — 
KUX (puryp WH H300pasuTb Ha Oymare MpH MOMOUIH WBeTHOrO KapaHyama. B mpo- 
TOKOJIbHbIX 3aNHCAX CHKCHPOBAaJIMCb BCE BbICKA3bIBAHHA, BOSHHKAIOULHE Kak | 


moO COOCTBeHHOH WHHWMaTHBe peOeHKa (CNOHTAHHad peyeBad peakIlMA), Tak u 
B P€3yJIbTaTe BOMNPOCOB 9KCNEPHMeHTAaTOPa B MPHMCHACMbIX MPeAMeTHBIX pa3pa- 
XKHTCIAX. 

Salayel HaCTOAMeH CTaTbM ABJACTCA OMMCAaHHe Tex pacxoxeHHi, KOTOPHIE 


HMCJIM MeCTO IPH MCCIEAOBAHHM CJIELOBbIX PeaKIHH eTeH MOWIKOJIbHOrO BOspa- | 
cra. IIpexye Bcero B 9TOM HanpaBJeHHH CuleyeT yKasaTb Ha (PakKT pacxox eHUs | 


MOKa3aHH B COBECHBIX peaKUHAX — Me*KTY CMOH1AHHBIMH BbICKA3bIBAHHAMH 
HM OTBETAMH HCIIbITYeMbIX Ha BOIPOCbI 9KCMepHMeHTaTopa (Tad. 1). 


IIpuBexenupre NIPHMepbl MOKA3bIBaloT, UTO B CNOHTAHHbIX BbICKa3bIBAHHAX H | 


OTBeTax PeOeHKa Ha BOMPOCbI SKCMeEPHMeHTAaTOPa HaXOAAT OTPaxeHHe pasHble 
MpW3HakH Mpetmeta. M3BecTHO, uTO B KaxKJOM IpeAMeTe, ABJAIOULeEMCA OMHOBpe- 
MCHHBIM KOMIWICKCHBIM Ppa3—paxKHTeJIeM, HaO pa3JIM4aTb, B COOTBETCTBHH CO 
B3riaqamu VH. I]. Tlapnopa, dusvonormuecku cuJbHBIe M cbu3noslorM4ecKH 
cable pasqpaxkuresm. Hau uccaeqopanus (!) noKasaiu, uTo mpH Hamu 
pe3KO OTJIMYHBIX 110 PopMe reomerpHueckHX *uryp (KBaspar, Kpyr, TPeYyrOJIbHUK) 
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Ta6Omuna 1 


CnoutTaHHaa pexe-| Orser Ha Bompoc 


Mpeabapanempiii ea Baad peakuna (Bo | «Kakasn Obiuia?»> Hs06paxenne Bri6op 
npeaqMetT é a BpeMA Ce ROBOT («Kakylo #1 cips- npeamera npeymMeta 
5 nmaysbl) Tasla?») 


Cama K.¥ 5 a 2 mec., 26 K 4955 r. 


Cunuit KBaqpat 30 «Cran» «Ky6uK» Kpacubili kBagpat| IlpapyusbHo 
(memuer) 
Sewenbili Tpe- 30 «Seen» |«YroubHuKoByto»| Cunuii Tpeyrow-| Tpapasipno 
YrOJIbHUK (uenyer) HHK 
DKesreit Kpyr 30 «Ke nT bili» «Kpy2KOK» Kpacuplii Kpyr IIpapusibHo 
(mienueT) 
Huna K., 6 a. 6 mec., 17 II 1955 r. 
Kestbl KBalpat 30 «Ksaypatuyto» wKearan» | TipapasbHo IlpaBusbHo 
. (1uenuer) 
Kpacupiit pom6 30 «Mo3anuka» «Kpacuaa» TIpapu.tbHo IIpaBusibuo 
(iuemuer) 
Cunuit mpsmo- 30 «HonocKka» «CHA» IIpaBu.ibHo TIpaBusibuo 
yrOJIbHHK (imenuer ) 


@USHOMOMYECKH CHJIBHbIM KOMMOHEHTOM MpeAMeTHIX paskpaxkuTeeli, KOTOpHIii 
Tipe*ke BCerO HaxOJUT alleKBaTHOe OTPaKeHHE B OTBETHDIX peaKIMAX PeOeHKa 
AOWKOJbHOTO BO3spacta, aABJIAeTCA cbopmMa mpeymeta. IIpH u3MeHeHHU COOTHO- 
IW€HHA KOMMOHEHTOB MpHMeHAeCMBIX KOMIVICKCOB pa3ipaxKeHHli B NOMb3y MpH- 
3Haka IBeTa, T. €. MPH HaIHUMH OTHOCHTEJIBHO MaJIO OTJIMUAIONINXCA MO cPopmMe 
TeOMeTpHyeCKHX (uryp (KBakpaT, MPAMOYTOJbHHK, poMO) — cu3sHoOrMuecKH 
CHJIBHbIM Pa3qpaxKUTeeM CTaHOBHTCA WBeT mpekmeta. M3 nmpuBeeHHbIX BbIILe 
NpHMepoB culeqyeT, YTO CNOHTAHHaA peyeBad peakHA cmocoOcTByeT «3ameyat- 
JICBAeMOCTH» CaObIX PpasqpaxuTeeH, TOra Kak B OTBeTAax peOeHKa Ha 3aaBae- 
MbI€ CMY BOMPOCbI HaXOJAT OTPaxKeHHE OTHOCHTEJIbHO CHJIbHbIe KOMIOHEHTHI 
TIPCE(METHBIX pa3spaxuTeleH. 

AHaJIOrHUHbIe ABJICHUA, B YCIOBHAX HaUIMX OMbITOB, HM@IM MeCTO TakxKe 
M ANIA peaKitMit MepBoli curHambHoH cucTembl. M3 Tab. | BUAHO, 4TO HapsAAy 
C OMMCaHHbIM paHee ABJICHHEM PaCXO*KAeHHA NOKAZAHHH CJIOBECHbIX PeakUHH, 
y ucnpiryemoro Camm K. na6soyaacb AuCcolMalNA MexXly peakuMe BpIGopa 
HU H300Pa3HTeIbHOH eATebHOCTbIO: AJeKBATHOe OTPaxKeHHe OJHOBPeCMeCHHO 
ABYX IIpH3HakOB reoMeTpuyecKEX duryp (PopMpbl HM WBeTa) OTMe4AaIOCb JIMLIb 
B OTHOCHTEJIbHO HECJIOXKHOM OTBETHOM JeATeIbHOCTH —fIpH BblIOOpe MpeAMeToB. 


aOmr rae 


Canegonan | OTBeT Ha BO- Buidop 
Tlpeabapsaemplli npeaqmMer naysa nmpoc «Kakaa npeameta 
B CeK. Opla?» 
Ousa I]., 3 r. 6 mec., 18 X 1955 r. 
Kester KBaypar 30 «Ky6uk» KesTbi Kpyr 
SeseHbii Kpyr 30 «Kovtecuko» | IIpaBnsibHo 
Kpacubii TpeyroJIbHuk 30) «Jlomuk»* | Kpacusrikpayzpat 


* Tlna fete Mulaquiero JOWKONbHOrO BospacTa XapakTepHo 
TaK Ha3biBaeMOe “OMPeLMCYCHHOey CJIOBECHOe OGOSHAUCHHe opMbl 
peqmera: TpeyroJbHuK — «JOMUK»>, KBakpaT — «KYOHKy, Kpyr — 
&KOJICCHKO», «AOJIOUKO). 


CyemyeT OTMeETHTb, YTO «MaCKHPOBaHHe» 3HaueHHA (pus HouorHyeckH pone 
pa3ipaxureseit B TaKOH OTHOCHTe/IbHO CJIOXHOH OTBETHOH PeaKIHH, Kak H300- 
Pa3HTebHAA JCATCbHOCTb, MpeACTAaBJIAeT co6010 ABJeHHe, MOCTOAHHO BCTpe- 
YaIOUleeCA MPH HCCeLOBaHHH AHAa/IMTHKO-CHHTETHYCCKOH eATeMbHOCTH eTeH 


NOWKOJIbBHOTO BO3pacTa. 
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IIpu uccseqoBaHHn CJIEMOBLIX peakWMH Were MJla2WIMX BO3paCTHBIX pynn 
(3—5 ner) nocTOoAHHO OTMeY¥aJIOCh HaJIMUNe PacxXOKeHMH MexKTy peakUMAMA 
nepBoll Hu BTOpOli CMrHabHbIx cucTem. ITpoToKowl, MpuBeseHHbI B Tab. 2, uJ- 
JUOCTPUpYeT OAMH U3 CyUaeB paCXORMeHHA Me*KAY peakiuMel BplOopa UM BbICKa- 
3bIBaHHAMH = peOeHkKa. 

IIpu uccseqopaHun BO3pacTHbIX OCOOeHHOCTeH BHICHIeH HePBHOH WexATesbHO- 
CTH peOeHkKa HanOoslee athPeKTHBHBIM ABJIACTCA HCNONb3OBAHHE NOKA3aHHH CJIO- 
BeCHBIX peakunl. Tak, HanpuMep, axe B Tex CJlyuaatx, KOrla Mbl H€ MOXKEM 
OOHapy2KUTb KaKMX-JIMOO BO3PaCTHEIX pasIMUHH MpH MOMOMH peakilMi mMepBon 
CHIHAaJIbHOM CHCTeMbI, O HHX OTUCTJIMBO CBHACTEIbCTBYIOT CJIOBECHbIC PCakILHK 
MCIIbITYeMbIX (TAO. 3). 


aon ame 


Tipeaparanemplit Cnefopan OtpeT Ha Bompoc Bpi6op 
npeymMeT Teco - «Kakaa 6piia?»> upefqMera 
Jiusa A., 3 r. 8 mec., 24 X 1955 r. 

KeuThi KBajpat 30 He orpeuaeT IIpapuJibHo 
SeueHbIM TPeyroJb- 30 

HUK He orpeuyaer IIpaBusbHo 
Cunni Kpyr 30 He orpeuaet [IpaBnsibHo 
Kpacubii KBaylpat 30 He orpeuaet IIpapubHo 


Chara By o'r: 2 Mec: 13 1 2955 ere 


Kpacubiit Kpyr 30 « Y POJIbHUK» []papuaibyHo 

Cunui Kpyr 30 « YPOJIbHHK» IIpasuuibHo 

SeeHbi Tpeyrowb- 30 «Y POJIbHHK» IIpaBusbRo 
HK 

DKestE KBaypat 30 « Y POJIbHUK» IIpapusbHo 


LAP ODP AEceDs (2c Cmm/e laa Oommen 


SevieHbIt Kpyr 30 «KomecukKo» I[paBustbHo 

Cunni TpeyroubHuk 30 | «YTOJIbHHK» IIpaspusibHo 

Kpacubil KBaypat 30 «KBalpatuKk» [Ipapymbuo 
Bayunelts, 6 Mitel Meco 195000 

Kpacupii Kpyr 30 «Bel cnpsraH Kpac-| IIpapuabno 
HeHbKHH Kpy?KOK» 

Keath KBaypat 30 «Bbr cnpsatasmH x*eu-| TIpapasnbHo 
TCHbKHH KBalpaTHuK» 

SejeHbI Tpeyrob- 30) «Bp cnpstasu 3ese-| I]papnibHo 
HHK HCHbKHH Tpeyrob- 

HHUeCK» 


Hapsjly c OTCyTCTBHeM OTBETOB Ha BOTIPOCbI 9KCMePpUMeHTaTOPa O NpuMeHse- 
MbIX IIPCJIMCTHbIX Pa3{paxKUHTeJIAX, Y PCOCHKA OTMEYAIHCb CNOHTAHHBIe BBICKa- 
3bIBAHHA: «3A4eM KOJIECHKO CIpATaa?», «A Te6e MOTOM NOKaKY KYOHK». 

IIpuBeqeHHbie BIE MpOTOKOJbI ONbITOB MOKa3bIBaIOT, UTO aeKBaTHaa 
peakiuA pH BHIOOpe reomerpnyecKkux cburyp coueTaeTca C passMUHOL CTeneHbIG 
aJleKBaTHOCTH CJIOBeECHBIX peak. Jia UCMbITYeMBIX MJaJUero AOMWKOJIbHOrO 
BO3paCcTa XapaKTePHbIM ABJIACTCA HJIM OTCYTCTBUe OTBETOB Ha BOMpOCHI SKcMe- 
puMmeutartopa (JIusa A.) wim HasiMune OLHOM M TOL %Ke XAPAKTepUCTUKH WIA pas 
JIMUHBIX TeoMeTpHyuecKux uryp (CnaBa B.); npezcrapsaer uuTepec To O6cTos- 
TebCTBO, YTO HapAy C OTCYTCTBHeM OTBeTa Ha BOTIpOc, y Aerel TpexseTHero: 
Bo3spacTa HepeqKO HaOsOfaeTCA CNOHTaHHaA XapakTepucTHKa mpemmeta 
(JIusa A.). B orperax Jere 4—5 ner O6bl4HO HaXOAMT OTpaxeHHe KaKOli-mu60 
OMMH ipHsHaK mpenmeta (Mropp A.). Cnopecuan peakuHa ucmbITyeMbrx crap: 
WAX BOSpacTHbIxX rpyn (6—7 Mer) yKa3pIBaeT yx Ha HECKOJIbKO MpH3HaKOB 
mpeymeta (Bayum H.). 
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_ @akT Hannuna pacxoxyennii B noKa3aHuax OTJCJIbHbIX peakItHi (Kak B mpe- 
Jellax MepBOH M BTOPOH CHrHaJIbHBIX CHCTEM, TAK UB OTHOIeHUAX MexILy 10- 
“ENHUMM) CBUACTEIbCTBYeT O HEOOXOAMMOCTH UCTOMb3OBAHHA IPH WCCeOBa- 


MMM BBICIUCH HepBHOH JeATebHOCTH PeOCHKA HECKOMbKUX OTBETHBIX peakiuit 
ACIIBITYeMBIX (°), 


Tloctynuto 
26 VI 1958 


| UHMTHPOBAHHAS ¥ JIATEPATYPA 

im 3. B. Heuucosa, COopn. Bonpocst BO3pacTHOH PusHosorMM peSenka, M., 1955, erp. 

io JI. A. OpGeanu, Tes. noxn. 8 cbe3na (u3HOJIOroB, tbapMakoJloros, 6HOXHMHKOB, 

955, erp. 400. * JIFA. Op Ge au, DKYpH. BbICLU. HepBH. feat., 5, B. 5, 619 (1955). 
M. Il. Wasaos, Jlexuun o padore 6ombutux NoJlyWapH rosoBHoro mosra, 1937. 
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Jloknagn Akayemun nayK CCCP 
1958. Tom 122, Ne 6 


IMBPHO/JOIH A | 


A. WH. HPHXMMOBHY u M. Tl. CTATOBA 


CPABHUTEJIbHO-MOP®OJIOPTHYUECKOE HCCJIEMOBAHWE PA3BUTHS 
PUNOPH3A KOCTHCTbIX PbIb 


(I1pedcmaeaeno axademuxom H. H. Il maaveaysenom 22 II 1958) 


Bonpoc o pasHoctopouHelt dbyHKuuu runodu3a y Teleostei ocraerca WO Ha- 
CTOALIeErO BPCMCHH HEMOCTATOUHO BbIACHCHHbIM. OTO CBA3AHO C OCOOCHHOCTAMH 
ero crpoenun. M3 pana uccneqopanul (1~°) BHAHO, 4TO NMTYHTapHaA xKeNe3a 
KOCTHCTHIX COCTOHT H3 OTIEIbHBIX OCH, OTMUAIOMLMXCA MO CBOeH Mopdouorn- 
yecKOH CTPYyKType, HO B TO 2%Ke BpeCMA HE MMEIOWIHX ACHbIX BHAMMbIX rpaHull. 
Bosee Toro, TKaHb HeHpornnodu3a B OObiueH WIM MeHbIUeH Mepe MpPOHH3bI- | 
BaeT BC€ YaCTH 9IHTeHaIbHOrO KOMMOHEHTA STON 2KeNe3bI. M1 KpoMme TOFO aHa-! 
TOMHYECKOe TMOMORKeHHe THNOPUsa y pbIO 3aTPYAHAeT MPOM3BOACTBO ONMBITOB NO 
ero yjlasieHuio. Bce 3TO BeJIO K TOMY, 4YTO PaOOTHI MO IKCNEPHMCHTAJIBHOMY H3y- 
yeHHIO (yHKUNM runodu3sa (roHaNOTpONHOH, TupeoTpONHOH U Ip.) WIA BbIACHe- 
HHS UX CBA3H C Pa3HbIMH THMAMH KJIeETOK 2eNe3bl MOUTH OTCYTCTBOBAJIH, a OT- | 
JI@JIbHbIE OMYOJIMKOBaHHbIe HCCIeEXOBaHHA Ha JlaJIM YJIOBJICTBOPHTeJIbHOTO pe- 
3yabtata (°). Bonpoc 0 pomu nepexoqHOH 30HBI B rHMO*H3e KOCTHCTHIX pbIO, 
OTCYTCTBYIOWMeH Y Jpyrux NMO3BOHOUHBIX, eue He peuseH (4, °, *). OWHHM H3 NyTeH 
pelleHHA 39TOFO BOMpOCa MOXeT ObITb CPaBHHTeJIbHO-MOp*ovorMyecKHH aHaJNe 
ruMOcu3a KOCTHCTHIX PbIO, 2 HMCHHO BHIACHEHHE BOMpOCa O TOM, OTINUAIOTCA JI 
Y HUX OTJEJIbHbIe KIETOUHbIe PTpynnbr Punomu3a NO cBOeH PYHKUWMH U JIOKaJIH3a- 
IHH B OTJCJIbHBIX JOJIAX NO CpaBHeHHto C JPYrHMH NO3SBOHOUHbIMH. 

CpaBHHTeIbHO-aHaTOMHYeCCKHMH HM MOpdouIOrMyeCKHMH UCCIeEOBAaHHAMH 
pxjla apropos (1, ?, §, 1°) yeraHoBseHO, YTO y COBPeMeHHbIX MO3BOHOUHBIX 2KUBOT- 
HBIX Pa3JIMuaIOT Ba THMa Pa3BHTHA SMUTeMaIbHOTO KOMNOHEHTa Tunodusa. 
B OHOM Culyuae OT BHYTPeCHHUX CJIOCB SKTOEPMbI, Hal MeCTOM OOpa30BaHuA 
pOTOBOH NMOJIOCTH, B HalpaBJICeHHH HHXKHEM MOBepXHOCTH TOJIOBHOTO MO3ra H 
mepeAHero KOHIa XOPAbI PaCTeT THK U3 SMMTEMMAIbHbIX KJIETOK, KOTOPbIM 3aTeM | 
OTMeIACTCA OT SKTOAEPMb!, OOpasyA INUTEMMAJIbHYIO 3akMalkKy runodu3sa. TaKon 
THM PpaSBHTHA YyCTaHOBJIeH Y KPYIVJIOPOTHIX, KOCTHCTHIX H OCeTPOBbIX pbiO, a. 
TakxKe y amduOuk. J[pyrok Tun pa3sBuTua runodu3sa MOXKHO HaOsIOaTb y CeNs- | 
XMH HW AMHHOT, Y KOTOPbIX, KaK H3BeCTHO, OOpa3yeTca KapMaH PatKe Olaroqapa 


BbIIAYMBAaHHIO SKTOJEPMbI BEPXHeH CTCHKH POTOBOH MONOCTH, H3 KOTOPOrO, B 
CBOIO OYepellb, PaSBUBaeTCA 3akJaKa Tunodpusa. Y KpYrOpOTHIX WH KOCTHCTHIX | 
pbiG TaJibHelmee pasBuTHe runodpusa MpoucXOAUT OMHAKOBO. Y MHHOTM OCO- 
6eHHO OTUeTJIHBO BUHO (1, *), Kak STMTeIMabHaA 3aKalKa runodusa yAin- 
HACTCA TO MpOMObHOM OCH M JeIMTCA Ha WBe YaCTH: MepeAHIOIO, H3 KOTOPOH B- 
JabHeHINeM BOSHUKAeCT TlaBHad OIA HW MepexoqHaa uacTb («bergangsteil»), 
MU KayJaJIbHy10, Oosee WHpPOKY1O, NpeBpalaiolnlylocA B MpOMexKYTOUHYIO JOM. 
Y Bcex pbiO HepBHad JOA OKPy2KeHa MpOoMeExKyTOUHON Noel uM %wKe Bpactaer 
B Hee (*, °,*). Y KocTHCTEIX pbIO, KaK HY KPyTJIOPOTHIX, HepBHasd YacTb rumodu3a 
BpacTaeT B TKaHb MpOMexKYTOUHON JOIN. 

Hamu uccileqopano pasBuTue runodpusa kapna —runodu3bl M38BeKasH 
BMECTE C NIPHJerajoulHMH YaCTAMH MOSra H CKeNeTa TOMOBbI, (PHKCHPOBaH B 
*KUAKOCTH Bysua, pasaraiv Ha CarMTTasIbHble Cpesbl MH OKPAIMBasIM a3aHOM 
no Tetiqenratiny. Uccnexopann runocu3spl JIM4MHOK M CerouleTOK KapHOB B BO3- 
pacTe OT H€CKOJIbKHX He oO 3 Mec. Bospacr ucuncsiasiM B JHAX C MOMeHTA BbI- 
KJICBA H3 UKDPbl. 
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c. 1. Punodu3 AmuuHKH Kapna B Bospacte 9 Hel. Puc. 2. Carutraibublli cpe3 runodu3sa JMuHHKM 


a (opMy TAKa, cocTOHT u3 oOfHOOOpasHbIXx Kapla B Bospacte 16 Heli. BuHbI oOTJebHbIE 
s 
HTeHaJIbHBIX KeTOK. OG. 40, ox. 7 X WOM, HO pa3BuTHe ellle He 3akOHYeHO. OO. 40, 
OK. 7 X 


Puc. 3. Tunou3 Kapia-MaibKa B Bo3- Puc. 4. Punocu3 Kapma-cerouerKa B Bospacte 3 Mec. 
pacte 33 qHeli. Punodu3s okoHuaTedbHO B mepexoqHOH 30He runousa NoABUNCh Oa30pub- 
c(opMHpoBaH, HO B IepeXoHOli 30He OT- Hble KiletTkH. O6. 60, ok. 7 X 
cyTcTByIOT Oa30*puIbubIe KeTKH. OG. 20, 

oK. 7 X 


T. 122. Ne 6, Upuxumoeny un CratToBa 


Beipoct SKTOMEPMbI OTIEIACTCH B CAMOCTOATEJIbHOE TEO H CTAHOBHTCA 3aKJal- 
KOH SNMTeMAIbHOrO Tunopusa y Kapna Ha 4 cyTKH 9MOpHOHANbHO! 2%KU3HH. 
Kak 4 y BCex KOCTHCTHIX pHiO, NONOCTH BHYTPH 3akaNKn He o6pasyrotcs (1, *). 
[Jn0THO mpueraioue Apyr K Apyry anuTeIMadbHBe KIeTKH enaTCA H pa3Bu- 
raroTca. Mexkily HUMH NOABJIAIOTCA 3HAYHTCIbHBIC MEXKKJICTOUHBIC IIpOcTpaHCcTBa. 
Y auunHku 8—9 wm jWiuHBI (B Bospacte 9 Heli) runodus BBITAHYT NO JJIHHHOH 
ocu. Ilepequuli Kone ero yxe 3aquero (puc. 1). Knerku wexat janeko apyr 
OT Apyra. OHH ene He yrpaTusiu IMOpHOHAaNbHOrO XapaKTepa: UNTOMMAsMa C1a00 
OKPallHBaeTCA OCHOBHBIMH KpaCHTeJIAMU, Apa HeOoNbuIMe u 6e3 BUAMMOL 
cTpykTypbl. AHanoruunyio craquio pasBuTHA runocu3a MOxKHO HaiiTH y Kpyr- 
AOPOTHIX HW amuOul. JIMuuAKa Kapna, OOaqalomlad TakuM runodu3oM, ene He 
3aKOHUHJIa CBOerO pasBuTHA. Buen ocraToK »KeITOUHOTO mMemKa. KaGepnpie 
KPHILIKH CBA NpuKpbIBaoT waOpp. []aBHHKOBad TKAHb OKAalMJIAeT CMVIOLIb 
BCe TYJOBHIe C JOPCaIbHOH HW BeHTPaJIbHOH CTOpoHH. OrueruBo Bua MeTa- 
Mepua Tela. JiIMuHHKa Cia60 NurMeHTHpoBana. 

B fasbHelmem Hactynaer Mopcouloruyeckan AuddepenmupowKa runopusa, 
T. €. WeeHue ero Ha JomM. Y snwuwHoOK 11-qHeBHoro Bospacta AmHHO 8— 
10 MM, y KOTOpBIX NaBHUKOBasA KaliMa yxKe pasfeleHa Ha OTeNbHIe HeNap- 
HbIC HW NapHble MWIaBHUKH, FuNOHS BCe elle MpeACTAaBJIAeT YAJIMHCHHBIL TAX, HO 
B cpefHeH ero 4YaCTH HEKOTOPOe UYNCO KeTOK OKpPalleHO a30KapMHHOM, T. e. 
NOABJIACTCH MePBbIN MpH3Hak Hayaa AudppepenwupoBKu nepesvei uacru runo- 
(usa Ha PiaBHyIO JOO HM NepexoAHy10 30HY; aHaOrMUHyIO CTaquIo pasBuTHAa 
MpOXOAUT SMMTeMMAIbHBIM THNO*Uu3 Y KPYIVIOPOTHIX: efO Ha3aIbHaA YaCTb Mpe- 
BpallaeTcaA B TiaBHYIO NOJIO uM NepexofHyo 30Hy. 
| JImunuka Kapna B Bospacte 16 qHeH AuuHOH 14—16 mM npuOmnxKaeTca MO 
BHELIHEMY BUY K B3pocMON pHlOe, OTCYTCTBYeT JIMUIb VeLIYA Meme He JO KOHILA 
oured mpowecc POopMUpoOBaHHA MaBHHKOB, HECMOTPA Ha TO YTO AucppepeHIHpOB- 
Ka Jyuel HacTtynnia. Y Takoli JIMYMHKM Ha CarMTTaJIbHOM cpese runodu3a BUL- 
HbI OTJ[CJIHBIC NOJIN, XOTA THMODUS He NPHHA euje OKOHYATEJIbHOU (PopMpI (puc. 2). 
B 9TO BpeMA COOTHOMICHHE M@XxK]Y MPOMeXKYTOUHOH H HepBHOH OJIAMH THTIO- 
(bu3a uCCeyeMOW JIMUHHKH Kaplia CxOQHO C TeM, 4TO HaOwOMaeTcCA Y Ipyrux 
rpynn ppd. JlelicrButTesbHo, Ha pvc. 2 BHAHO, YTO MpOMexKYTOUHAA OIA OXBa- 
TbIBAeT NOJYKPYrOM HepBHy1o Joo. Takoe cooTHOMIeHHe STHX AOeH mpu pas3- 
BUTHU runopusa, OYeBUAHO, CXOMHO y BCex NBO (/, *). 
 Tlepexoquasa 30Ha pacnoox*KeHa MexYy TiaBHOH HM MpOMexKYTOUHOH JOJIAMM 
MW 3aHMMaeT CpeHIoIo YacTb runodu3a. B Hee BXOAAT HEOObIIME OTBETBEHUA 
HepBHOH Jon. KnerKu sToro paszesa runocu3a HHTEHCHBHO OKpaille€Hbl a30Kap- 
MHHOM B OTJIMUHe OT KJICTOK TaBHOH M MpOMexYyTOUHOH Moen, WHTOMIAasMa 
KOTOPbIX C1a60. BOCIPHHUMaeT KPaCHTeJIb. 
 Okonuatesmbuan AuddepentupowKa runodusa Ha OTAeJIbHbIe NOM, XAPaKTep- 
Has JI BCX KOCTHCTHIX pbIG, HacTynaeT y ChoOpMHpOBaHHON pbiObl B BOSpacTe 
33 gueli (puc. 3). anna MasibKa Jocturaer kK 9TOMy BpeMenun 28—80 mm. B raaB- 
HOH Oe BYAHbI TOMbKO aluOPHIbHbIe KICTKH. OHH MCHbIIHX Pa3MepoB H 
OKpauleHbI Cla6ee, vem alluzodubl Apyrux uacrel runodusa. Tlepexoquaa 30na 
COCTOHT Tenepb 43 alNAOPuIDHBIX HM XpOMOoOOHHIX KeTOK. KaeTKH MpoMexy- 
TOUHOM JOM cabo auMsopusbub. B HepBHOM Oe BUAHA BOJIOKHHCTaA CTPYK- 
Typa TKaun. B nepexoqHolt 30He runodpusa OTCYTCTBY1OT Oaso0dUJIbHbIe KeTKH, 
NOSTOMY TOBOPHTh O ero THpeOTpONnHOH :yHKUnH NOKa Helb3x. ULvToBuqHaa xKe- 
C34 CNLe OKOHUATEIbHO He CChOpMHPOBAaHA, TaK KaK (POJIJIMKYJbI COCTOAT U3 
2MOpHOHAJbHBIX HEMIOTHO NpHerawilulux [Pyl kK APYry IMMTeIMabUbIX KJETOK. 
XoOTA BHYTPH (OMMHKYJOB y2Ke BUCH OTJOKECHHHIM KOJVION], HO 2KeNe3a ele He 
BbIBOLMT TOpMona B OpraHn3M. ba3soduJibuble KeTKH Obl OOHAPYXeHbI B epe- 
XOJHOM 30HeE ruMOdu3za 3HAINTebHO ToO3sqHee: y CerouleTOK B BospacTe 3 Mec. 
(puc. 4). 

Tipupenennpie HaMH KapTHHb! Mopdovornyueckon AuddPepeHuupCBKA THINO- 
(bu3a y MOJIONM Kapla CXOJHbI C ONMCAHHbIMH HaMH y Jiena M APyrHMM aBTopamu 
y Kapna (11-18), Onnako B MpOTHBOBEC aHHBIM (1) 0 TOM, YTO B runocpuse Kapma 
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35 MM JWIMHbI HMeIOT MeCTO C€KpeTOPHbIe MpOWecchl, B HaeM Clyyae runodus 
KaplOB HauHHal (PYHKIMOHMpOBaTb B OoIee MO3HeM BoOspacre. 

Ananormunple CTaquu pasBuTHA MpOxoAHT runodus y Apyrux KOCTHCTbIX 
ppiO. Buayane — OT OOpasoBaHHA BbIPOCTa 9KTOMepMb!I NO OTAEMCHUA TAKA SITM- 
TEJIMAJIbHbIX KICTOK, PacilOJIOXKCHHbIX MO MO3POM B MeCTe OOpa30BaHHA BOPOH- 
KU,— Y KPYFIOpOTBIX, KOCTHCTHIX, OCeTPOBbIX, [BOAKOAbIMAMMX H amHoOnk 
pa3sBuTHe runodpusa mpoTeKaeT OfMHAaKOBO. B AabHeHWIeM Pa3BHTHH Y MHHOTH§ 
HepBHAaA NOMA TeECHO MIpHeraeT K MpOMe*KYTOUHON HM HE3HAYHTEbHO BHEMpACTCA f 
B Hee, TOra Kak y BCeX pbIO CHaYaJla MPOMCXOAMT MHBAarHHallHA MPOMexKYTOY- 
HOli JOM, a OOpasoBaBMIeeCA BHINAYMBaHHe 3aNOJIHAeT TKAHb HEPBHOM ONH, 
Jluub mocie sTOFO y KOCTHCTHIX, B OTMMUHE OT pHIO ApyrMx rpynn, HacTynaer 
mpowecc BpacTaHuA TKaHM HepBHOFO KOMMOHeHTAa FuModu3sa B MpPOMer*KYTOUH IO 
HW pyrue on. Hakonell, y MAHOPH H KOCTHCTHIX PbIO, B OTMYHE OTCeAXUA, TAHO- 
MHbIX HW JBOAKOJbIMALINX pbIO, MepeHHAA UaCTb IMUTeEMMAbHOM 3akNaKU PH- 
nodusa AudppepenuupyercA Ha PiaBHy!o WOO UM MepexoAHy1o 30HY, TOra Kak 
M3 Kaya/IbHOH “aCTH SMMTeNMaIbHOH 3aKNaKM OOpasyerca MpoMexyTOUHaA 
TOA. 

CreqoBaTeIbHO, Ha OCHOBAHHH aHaslu3a pasBUTHA PuMOpusa KOCTHCTHIX PbIO 
MOXKHO CUHTATb, UTO (PYHKILMH, CBASAHHbIe C NepeqHeH Boel rumodusa (roHayo- 
TponHas, THpeOoTponHasd Hu Ap.), yBCeX MOSBOHOUHLIX, B TOM 4unCIe MH pbiO (y ce 
JIAXHM, OCeTPOBbIX HM JBOAKOJINUANMX), BbIMOJIHAIOTCA KJIeTKaMH TlepeqHeH 
yacTH runodu3sa, T. €. TaBHOH MomeH HIM MepexoLHOH 30HOH. Ho, Tak Kak 
B rlaBHOH oe GasOcUJIbHbIX KJIETOK HeT (OHH OOHAPYKeHbI TOJIbKO B Mepexo]- 
HOH 30HE), MbI MOJlaraeM, YTO TOPMOHAJIbHbIe (PYHKUHH NepesHeH AOMU runopusa 
OCYIIECTBIAIOTCA TepeXOJHOH 30HOH. 


if MuctutyT Ouonornu Tloctynuso 
Mosyasckoro pusuaia Akawemun HaykK CCCP 21 Il 1958 


UMTHPOBAHHAA JIMTEPATYPA 
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HWokxnage Akanemun nhayk CCCP 
1958. Tom 122, Ni 6 


IMAPASHTOJIO‘H A 
A. H. 3ACYXHH, E. A. WIEBKYHOBA u B. E. KAPYJIAH 


MAPASHT, CXOJHbIM C TOKCONJIA3SMAMH, 
B FOJIOBHOM MO3ryY NOJIEBOK 


(ITpedcmasaeno axademuxom E. H. Iasacecxum 10 VI 1958) 


Tokcona3Mbl HMeIOT JOBOJIbHO WIMpOKHi Kpyr eCTeCTBeHHEIX xo3HeB. Onu 
OHapy2xKeHbl KaK Y JOMAUIMHX XKUBOTHDIX (KOCK, COOaK, CBHHEl, OBeLL, Kpyl- 
oro poraToro CKOTa, KPOJINKOB, MOPCKHX CBHHOK, Kyp, rouy6ei), Tak u y psa 
MKHX %KMBOTHBIX (3aHWeB, KPbIC, MbILWeH, MOJIEBOK, TOHAM, XOMAYKOB, Oel0K, 
YPKOB, W4HWu, OOe3baAH). JL. H. Sacyxuy u H. A. Tatcxui (1) o6napyxuan 
x B CCCP y cycaukos (Citellus pygmaeus). Copcem HeqaByo B. Sprapyosa (*) 

YexoclOBakHH, B Ma3KaX 3 OOJIbUIMX NOJyWIapHi MOsra pbirkell NOeBKH 
slethrionomys glareolus), Halla u ONMCasa NapasuTOB, 10 MOpdouloruuecKUM 
pH3HakaM CxOJubIX c Toxoplasma gondii. Bauyzy HekoTopbix MopdouormuyecKux 
TIHYHH (pa3smepbl, (OpMa H paciomoxwKeHHe Apa) aBTOP Bblelua OOHapy- 
‘eHHOrO MapasuTa B HOBbIN BUA u Jala emy Ha3BaHue T. glareoli. 

O. Tasauk, MW. Pu6Onep u M. Sacteposa B 1957 r. Ha I-m cbe3yqe NapasHTo- 
orop UexocioBakKHH OJIOKUIM O CBOUX HCCIeOBAHHAX Ha TOKCOMJIa3M03 

Yexocio0BakHH, MpOBeJeCHHbIX C NMOMOLbIO peaklluH C KpacuTeem CeouH- 
elbmMaHa y 202 Qukux 2XMBOTHBIX (15 BugoB). AHTHTea OblWIM BbIABJICH bI 
3alileB, OHaTP, ere, JIMCHIL, KOCYJIb, KPbIC H JIECHOH Mb. B OJHOM CuIyyae 
gala OblIH OOHAPy2KeHbI TOKCOMIA3MbI B OpraHax. 

OMM300THA TOKCOMIAa3MO3a y 3aHleB Oblla OMMCaHa B noceqHee BpeMaA 
Sanaguoi Tepmanuu (*). Bugumo B pe3y.ibTaTe sToro 3a00/leBaHHA MpoH30- 
€JI MaexK 3aleB, KOTOPbIN Obl] HACTOJIbKO BeJIHK, YTO Obl OOHAPY2KeH B NATH 
<pyrax OXOTHHKaMH H JIeCHHKaMH. TOKCOMIa3MO3 Yy 3alilleB OblJI OOHapyKeH 
Apyrux crpauax (Jjanunu, Lseunn). 

B 1957 r. B nmaaHe H3yYeHHA MpHpOAHOH OYATOBOCTH TOKCOMa3M03a BO 
YeEMA SKCHeIMUMH B ATalickul Kpali Hamu OpaJicA MaTepHaJI OT JMKUX Ppbl- 
/HOB HW HACCKOMOAHDIX, OTJIOBJICHHbIX Ha TEppHTOPHU ABYX paHoHoB — Copo- 
iHcKoro H TypouaKkcKoro. OT KaxkKJOrO 2%HBOTHOFO MPHPOTOBAHCh Ma3KH H3 
3ra, MeueHH Hw CeNe3seHKH. DukcaluA Ma3KOB MeTHJIOBbIM CIHMPTOM H OKpacKa 
» PomaHospckomy —ITuM3a MpOH3BOQMIHCb Ha MeCcTe. 

V3 oxpectuocteli noc. TaryH, CopokuucKoro paiiona, o6ceqoBaHo 206 


€PbKOB, OTHOCAILHXCA K NATH BUaM: 


Kpacuo-cepas nomeska (Clethrionomys rufocanus) 99 ocoGeli 
Cu6upcKan KpacHas noviepka (C. rutilus) el * 
Toueska-3KoHomKa (Microtus oeconomus) 24 * 
Asnatckaa JiecHaa Mblilb (Apodemus speciosus) : . 

» 


O6bikHOBeHHad Oypo3yOKa (Sorex araneus) 


-Y 14 2KuBOTHBIX B Ma3KaX M3 MO3ra HaMH OOHAPy2KeHbl MapasuTbl, HMeIOWIHe 
jblloe Mopdomoruyeckoe cxoycTBo c Toxoplasma gondii (puc. 1). B 11 cay- 
AX OHH OOHapy2xKeHb! y moseBox C, rufocanus u B 3 Cayyaax — y MOvleBOK 


rutilus. 
JAH, 1. 122, Ne 6 


4129 


O6a 9TH Bua —Han6ouee pacnpocTpaHeHHble WH CaMble MHOFOYHCJICHHBI 
CPeMH MbILMeBHIHbIX TPbISYHOB B O6cieqOBaHHOM paiione. OHM ABAAIOTCA Tal 
OCHOBHBIMH BHaMH, Ha KOTOPbIX Mapa3HTHpYIOT JIMYHHOUHbIe Pasbl HKCOOBBL 
Ksleuleli, B OCHOBHOM Ixodes persulcatus u B MeHbuweH creneuu I. trianguliceps 
HanoonLumeli uncnennoctu (14—I15 rppisyHop Ha 100 oByuiKO-cyTOK) O} 
OCTHTa‘OT B MUXTAPHUKAX MO JOMMHAM PeK, a TaK2Ke Ha CTAPbIX BbIPyOKaX JeCa 
3apCCIIMX BbICOKOTpaBbeM. 

B Typouakckom paiioue o6ceqoBano 217 3BepbKOB, OTHOCALIMXCA K 9 BE 
aM: 


CuOupckan Kpacuas nomepKa (Clethrionomys rutilus) 169 oco6em 
KpacHo-cepaa noveska (C. rufocanus) 10 
Epponelickan fbiokan nomeska (C. glareolus) 
Tlonepka-3konomKa (Microtus oeconomus) 

O6pikHOBeHHan nosmesKa (M. arvalis) 

AsnatcKaa siecHaad Mbilub (Apodemus speciosus) 

Tlonepaa mbliub (A. agrarius) 

Bypyuayk (Eutamias sibiricus) 

O6bikKHOBeHHad Oyposy6Ka (Sorex araieus) 2 


SO SS Ss ee eS 


CWNAaAFwWw 


Cpemu THX X%KMBOTHBIX OOHapyxKcHa OHA CHOMPCKaA Kp2cHan NOMeBKE 
B MO3ry KOTOPOM HaliqeHbl TakKHe x%e TOKCOMMASMONOJOOHbIe NapasnTbl. Ox 
ObIIH OOHAPYXKeHb! TOJIbKO B MOSTY. 
Uro KacaeTca BHAHMbIX NaTOMOrHyeCKHX H3MCHCHHHM BHYTPeCHHAX OpraHoE 
TO OHM Obl OOHAPY2KEHbI TOKO y 4 NOPaxKeHHbIX yKa3aHHbIM Napa3HTOM Ki 
BOTHbIX H3 15 uM COCTOSVJIN B YBeHYeHE 
W YMVJIOTHeCHHH NevedH HM 3HaYHTeIbHO 
(B 3—/7 pa3) yBeMYeHHH Cee3eHKH. 
Y OCTaJIbHbIX 2KHBOTHbIX BHYTPEH 
HHe OpraHbl OblIM O€3 BUAMMbIX H3MemH 
HHH. 
Halifenuble MapasuTbl umeroT cop 
e3BHA JaHueTa. O6a koHWa ero & 
ocTpeubl. Pa3smeppi 7 X 2,5 p. IIpo 
lwla3Ma HX POMOreHHad; OGbIMHO BUDE 
oWHa BakyOulb. JIeneHue napa3uta mpé 
WOulbHOe. KpynHoe spo pacnoo«Ker 
yale Ha OJHOM Movoce NapasuTa. 
XOPOWO BbIKPaWIMBaeTCA B KpacHOBaT’ 
(pvouleTOBble TOHa NO meToLy Pomanel 
CKOrO H HMeeT Ha CUKCHPOBaHHbIX 
OKPalleCHHbIX MpenapaTax JOBOJIbHO I 
MOFeHHYIO HWJIM 3e€PHHCTy!IO CTpyKTyp 
Pacnpefesenue napa3HToB B mpell 
pate HepaByomMepHoe. B HeKOTOpE 
MeCTaX OHH OOpa3yioT Kpymuble CKO 
Puc. |. Tlapa3suTsl B Ma3ke U3 Mosra wena. B apyrux mectax oun pacce@ 
Kpacno-cepoli nomerku - NOOMHHOUKe, OHAKO OHH B OOJbUI 
.  KOJIMYCCTBAX HAaXOJATCH TOJIbKO Ha @ 
paHWueHHbIX yyacTKax Mpenapata. OTO yKa3biBaeT Ha TO, 4YTO NapasuTbl é 
pa3ylOT B FOJOBHOM MO3ry KPYIIHbI€ WHCTbI (HJM NCeBJOWHCTHI), KOTOpbIe Pp 
pylaioTca MpH MpHroTOBJIeHHH Ma3kKa. 
CpaBHuBasdl HalluX NapasHTOB C Napa3siTaMM u3 MO3ra pbIKel NOmeBKH, 6 
Hap y2KeHHbIMH OprapAowolt, Mbl HAaXO2UM O4eHb OO/IbUIOe CXOACTBO Mex 
HHMH. oa it i ria 
Mop! He HMCCM MOKA MPsAMbIX JaHHbIX, KOTOPble Ob! CBUACTEIbCTBOBaIM O Ha 
PeHHOCTH HAaHJCHHbIX Napa3uTOB JIA yeNOBeKa. ~ EE 
B HAaCTOALILEe BPCMA CLE HEJIb3A OKOHYATEJIBHO BbICKa3aTbCA OTHOCUTeAB 
CHCTEMATHUCCKOFO- NOJOXKCHUA HaHAeCHHOTO HAMM TapasuTa. ITO MoxKHO Gyh 
celaTb TOMbKO MOce Toro, KOrga OyeT BbIeIeH WITaMM 3TOFO BO30y AH 
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—ACONeBAHHA MOeBOK HW M3Y4eH WHKI ero pasBuTuA. Hawune OoubUIMX CKON- 
eHHH NapasHTOB B TKAaHM MOSra, CXOJHbIX C «UHCTaMM», ONHCaHHbIM Dpen- 
enem (*), MaeT OCHOBaHHe MpeANoNoxKUTeMbHO CON3UTB ux c Besnoitia — 
apa3HTaMH, MOpdosloruyecku OH3KHMH K TOKCOMIa3MaM. 

@penkenb (*) OGHapyxu nNapasuToB, oTHOCAMIMxcA K poy Besnoitia, 
TpbisyHoB Peromyscus maniculatus u Jam onucanne HOBOrO Bula —B. jel- 
soni. Hm 6bilo ycraHOBJeHO, 4YTO GeCHOUTHH STOO Bua MepeBUBAIOTCA MBI- 
aM, KPbICAM, XOMAYKAM, MOPCKHM CBHHKaM HM TouvlyOam. 

Hasmuve HMCTHHHBIX «I[MCT C O600NKO» OTAMUaeT GecHONTHI OT TOKCO- 
1a3M. 

Tokconsa3M03 mM G6eCHONTHO3 pasMuaIOTCA CepomorMyecKH, HO maToOuorH- 
SCKHe H3MCHCHUA Mp OOONX 3a00eBaHHAX Y TPbI3YHOB CXOJIHHI. 

Kpome GecHouTHH cyulecTByeT emule psy, napasHTHyecKux mpocrelimux, 
MeIOLUMX HEKOTOPbIe MOpP@ovlornyecKkue YePTbI CXOACTBa € TOKCONa3MaMH — 
ro Atoxoplasma (napa3uT ntuu), Encephalitozoon, Hepatozoon, Sarcocystis 
HeKOTOPble Jpyrve Napa3uTbl MJI@CKOMMTAIOUINX. 


VWuctutyt siugemuonoruu u mukpoOvosornu um. H. ©. Tamanea Ilocrynuuio 
AkajleMHH Me€HUMHCKHUX HayK CCCP 10 IV 1958 


UMTHPOBAHHASA JIATEPATYPA 
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LOKAA SBI 


AKA HEMUWUW HAYR CCCP 


Tom 122 


C#UCTEMATHMUECKUH 


| I. MATEMATHKA 

[. H. Jlannmwox. O 3amaue c xkocol 
| MpousBoZHOH AWA sAMUNTHYeCKUX CH- 
-¢eTeM nmepporo mopayka. . ; 
1. H. Kaneu. O cna6on u CHuIbHOH CXO- 
/fMMocTuH . . 

1. B. Jloroukun. Oo aCUMNTOTH4eCKOM 
NOBeCHHH AHANMTMUeECKHX yHKUMI 
1. B. Toropesos. O npeo6pasopanuu 
M30MeCTPHUHbIX NMOBEPXHOCTEH . : 
«. M. ®uuman. O cBa3H meTona 6.1n3- 
KHX CHCTCM B CME€lMaJIbHbIX JIMHEli- 
HbIX TOMOJIOrHYCCKHX MpOCTpaHCTBax 
C HeKOTOPbIMH BOTpocaMH TeOpHH 
 BO3MYILCHHA JIMHEHHLIX OMepaTOpoB 
2B OaHaxoOBbIX MpocTpaHcTBax : 
» I. Xpuntyn. PyuKunn, anamuTnuec- 
-KH@ OTHOCHTeIbHO rumepOomMueckoro 
-omepaTopa c JBYMA HesaBHCHMbIMH 
| TlepeMeHHBIMH. . . . 

.. B. Buuagse. Hexoppexruocrs gaan 
Jiupuxae quis ypaBHeHHli cmMeuiaHHOro 
'THNa B CMelaHHbIX OOacTAX 

y Uao-xao. O HeKOTOpbIX THNAaX OHO- 
 pOAHbIX PHMAHOBLIX MPOCTpaHcrTs . 

1. WU. Janu. Uccnezoparne ofHoN 
gajlauH Cc KOCOH MpoH3sBoqHOH MmpHu 
“TIOMOU[H CcHCTeMbI ypaBHeHui WDpex- 


-TO/IbMa 
i. 0. Jlyuxa. ‘Toctatounoe yenopue 
CXOJMMOCTH MeTOJa ocpeqHeHHA 


(YHKUMOHAIbHBIX TOMpaBok . : 
. A. Manesuy. Kommaexc mpambix 
IWeCTOH CTeMeHH, MOpo*KAaemblit a. 
eae KOMILJI€KCOM 

. B. Moropesos. O peryaspHocra BbI- 
Berni mopepxHocte Cc peryJap- 
HOH Me€TPHKOH B TpocTpaHcTBax 
NOCTOAHHOH KPHBH3HbI 
\. H. Tuxonos u A. A. Camapexnii. 
O mpeycTaBieHHi JIMHeHHbIX (pyHkKWHO- 
HaslOB B Kacce paspbIBHbIX (PyHKUMI 
Ij. Tox6epr. O uncne pemienul OHO- 
pomHoro) CHHryJsipHOrO MHTerpavb- 
HOrO ypaBHeHHA C  HelpepbiBHbIMH 
KoadpuluenraMu ; 


Ze 


26 


167 
174 


©, 


YKASATEJb 


r. M. )Kucaun. O cnexrpe onepatopa 
Upequurepa . . : 

C. E. Kapanersn. Tapmounueckne KBal- 
PHKH HM  HeKOTOpbiIe wJHHeliuAaTHIe 
NOBepXHOCTH KOHTpySHUNIt 

10. ©. Kopodefinux. OO ypaBnennn 
O6ecKOHeuHOrO NOpAKa C MOM HOMMAaUIb- 
HbIMH KoS(PpPUuLNeHTaMU 

A. B. Maspiuies. O caasu TeOpHH pac- 
upewenenna Hye L-paqop c apud- 
Me€THKOH TepHapHbIX KBaJPaTHUHbIX 
opm . . 

A. M. Noxocyes. 06 onHOtt “gajaue paBHo- 


MepHOrO pacnpedqeneHuA CHCTEMBI 
dyukunit BAe Tce oder Seca eee 
P. JI. ®pym- Kerkos. Tomonornueckue 


CBOHCTBa MpooOpas0B TOUeK Mp OTO- 
OpaxkennaAx MHOroOOpasnli, NOBbIMAlO- 
UMX pa3sMepHOCTb 

®. HW. Xapurmaayse. Knaccnt Hacbillenust 
IX HEKOTOPHIX MpoleccoB CyMMUpo- 
BaHHaA . . 

B. B. Bospexnii. “Oomee npegcrapsenue 
peweHHlt SaTHMTHUeCcKOl CHCTEMBI 
2n ypaBHeHHH Ha MWOCKOCTH : 

M. B. Peabman. O nexotopbix (byHKILHO- 
HaJIbHbIX TpOcTpaHcTBaxX H UX MpH- 
JIOXKCHHAX K BapHWallMOHHbIM s3ajla- 
yam 

B. Jl. Powxnecreenckul. O 3anaue Kom 
JWIA KBa3HJIMHeEHHLIX YypaBHeHHlt 

C. JI. CoGones. O cmemlaHHbix 3afauax 
JIA YpaBHeHHH B UaCTHBIX MpOHSBO]- 
HbIX C JBYMA He3aBHCHMbIMH TepemMeH- 
HBIMH 

CyHb X9-W19H. 
OeCKOHECYHO MaJIbIX 
Bep X HOCTEelt RPG Aas See ae 

A. H. Tuxonos u A. A. Camapckuii. 
O6 OHOPOAHIX PaSHOCTHBIX CXeMaXx 

HW. WUWsenos. Jloka3saTembcTBO TeOpeMbl 
O romeomopdu3mMe MOMH2LIPOB HU TO- 
YeCUHBIX MHOKCCTB 

B. M. Apytionsn, 
nu A. A. Coxonos. AcummroTuueckoe 
BLIpaxkKeHHe ANA BbIPOXKTeCHHOH 
rumepreomerpuueckol yHkuHH 


HexotToppie  BOMMpocbi 
u3srnOannuh m0- 
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M. M. BaiuGepr u A. JI. Inresbcou. 
O xKBadpaTHOM KOpHe H3 JIMHeHHOrO 
onepaTopa B JlOKaJIbHO  BbIIyKJIbIxX 
MPOCTPARCTHAX ov « 1.05 eee eee 

C. P. Korano3ckuii. O6 y HH BepCasIbHLIX 
KmaccaxX asmreOp . . Shei eas 

B. JI. Powxmectsenckui. O ej HCTBCH- 
HOCTH O6O6u,eHHOrO peuieHHA 3aqauu 
Kowa wis CHCTeM KBa3H/MHeHHbIX 
ypaBHenult rumepOomMu4eckoro THA 

M. 3. Conomax. II[pumenenne Teopun 
nomyrpyim K uccaeqoBaHHlo = Aup- 
cbepeHUHaIbHbIX YypaBHeHHH B Ipo- 
cTpancTBpax Bawaxa ...... 

CyHb X9-wi9H. O efWHCTBeHHOCTH peute- 
HUA BDSIPOPKMaOULMxXcA ypaBHeHHit UM 
*KeCTKOCTH MOBepXHOCTel : 

HM. B. Cyxapescxui. 06 ycroiianpocris 
pewlenvit wHTerpaJIbHbIX ypaBdenMi npn 
Pa3pbIBHOM BapbupoBaHuH Apa .. . 

10. M. Bepesanckxuu. O kpaeBbix 3aya- 
yax JA OOulMX AuppepenuHasbubIx 
olepaTopoB B YaCTHbIX MPOW3BOAHbIX 

B. Ml. Payuiko u C. PF. Kpein. poo- 
Hbie CTeMeHU AudpepeHHasIbHbIxX oOMe- 
paTopoB H TeOpeMbI BJOKeHHA . 

A. I. Epuros. O6 oneparopubix anropud- 
MAX cons 

A. ®. 30uuH. O npuGnmxennom pelieHHu 
NowurapMOnMYeCKOH 3aauH . .. . 

MW. C. Kay. Hexoroppie oOune Teopembl 
O MOBeGAEHHM CHeKTPabHblxX PYHKUHH 
TucpepenivabHbIxX CHCTeM BTOporo 
HOP AKA es ea 

M. A. Kpacnoceapexuit ui E. i. Tycrat- 
HuK. Wcnomb30BaHHe pOOHbIX cTe- 
MeHelt OMepaTOpoB NpH M3y4eHHH ps- 
op Pypbe MoO coOcTBeHHbIM (PyHKLHAM 
udpepenuabHblxX OMepaTOpoB 

A. HW. [Mepos. O spyxtouerHoH kpae- 
BOH 3afaue . 

A. A. Mo33xH2p u Aside ‘CyxapescKnit. 
O pa3ppipax dyuKuuu Tpana cmewan- 
HOH 3aqauu Qs BOHOBOrO ypaBHeHHA 
HM O HeKOTOpbIX AuppakIHOHHbIX 3a- 
mauax . . . 

JI. H. Mpoxonenxo. Sanaua Koum nas 
ypapHenua Tuna C. JI. Co6donesa 

I]. E. Co6onesckun. Obo6ujeHHble peute- 
HHA udppepewunalbHbIX ypaBHeHHit 
Tepporo nopsayqKa B THbOepTOBOM 
MPOCTDAMCUBGR ras cue ied il cir ae sansa 
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B. B. Jlaspos. Ilpupoya macwita6xoro 
addekta y JIbfa WM MpOuHOCTh sesA- 
HOLO RIOR POG wanie ese ie oe MaeeNTmree 


Ill. FHHPOMEXAHHKA 


K. A. Curuuxos. Musapuantel ofHOpol- 
HOH HM H30TPOMHOH TypOymeHTHOCTH 
B Q@KMMaeMOH BA3KOH %KUAKOCTH 

M. C. Wukun. O rounbix peweHuax ypas- 
HHH OMHOMCPHOH Ta30AHHaMHKH C 
yHapHbiIMH HM J\CTOHAIHOHHbIMH BOuI- 
HaMH . . ska, Se 

H. H. Kounna ai AC: " Meapunkoza. 
O HeycTaHOBHBUeMCA BYoKeHHH [a- 
3a, BbITeCHAeMOrO MOPLIHeM, C yue- 
TOM IIPOTHBOAaBICHHA ... 2... 
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O. C. Bopo6pes. IIpu614KeHHOe aHaslHTH- 
yecKkoe MpescTaBseHHe MIOCKHX CBepX- 
3BYKOBbIX TeueHHfi raza... . 

10. JJ. UWnorsesckuh. O HeKOTOPBIX 
CBOMCTBaX OCeCCHMMCTPHUHBIX CBepX- 
3BYKOBbIX TeYeHHH Ta3a ..... 


IV. TEOPHA YIIPYFOCTH 


MW. WU. Boposuy. Hexoroppie Bompocer 
yctoiunpoctu o6om04eK B OOJIbUIOM 

—TlorpewHoctb MpAMbIX MeTOJOB B 
HeJIMHeHHOH TeOpHH oOOoTO“eK 

}O. A. Amen3aye. Mecrupie Hallps2KeHuaA 
pH u3ru6e kpyraioro mpH3maTuue- 
ckoro Opyca C 9JIMMTHYeCKMM HeCO- 
OCHEIM OTBEPCTHEM = 5 2 5 ee 


V. ACTPOHOMHA 


B. B. Co6ones. O cBeTumMocTH ropxuHXx 
BEcsiae ms 27s Ot eee 
r. M. Uganc. Tlpaxruueckuit Kpurtepuit 
CTalMOHapHOCTH HIM HeCTAalMOHap- 
HOCTH KOHE€UHbIX vraag OES 
IMX 3B@3QHbIX CHCTCEM ...... 


VI. MATEMATHYECKAAH ®H3HKA 


M. 9. Maiep u JI. B. UWlupkos. O ca 
MepHOH MOjeIH Tuppuura <a 


VII. BH3HKA 


A. B. Senpgosuy, C. Bb. Kopmep, 
M. B. Cuuuusin wu A. HW. Kypsanun. 
Temlepatypa MH TeMO€MKOCTb M1eK- 
curaaca, cxKaTOrO yapHOH BOHOK 

A. JI. Moaaxosa. O normoujenuu 3ByKa 
KOHEUHOH aMMMHTYQbI B pewakcupyio- 
mew epene ... 

r. B. Cnv3ak, 9. irpac uM. C. ‘)Keay- 
mes. O6 oco6eHHocTAX ROMEHHOL CTpyK- 
TYPbl CePHeTOMICKTPHKOB,  BbIABJIA- 
e€MbIX. IPH 9JIeEKTPOHHOMUKPOCKONH- 
yeckoH Bu3yamu3aluu . . 

39. E. Batnureiu, M. H. Bpuap aU. B. 
Crapsit. Toukaa cTpyktTypa peutre- 
HOBCKHX K-CMeKTPOB MOPIOWeHHA TH- 
TaHa B THTaHaTax . 

C. B. Bonco3cxui u M. C. Caupexnit. 
K sompocy 06 oTcyTcTBHH cBepxmpo- 
BOJMMOCTH B (beppomMarHeTHKax 

B. A. Tymanan, B. A. )Kapxos u IL. C. 
Cromsposa. Yuer mceBXOTpOHHbIxX mpo- 
IeCCOB Np OWeHKe CeueHua HeMOcper- 
CTBEHHOrO OOpa30BaHHA 93/IEKTPOHHO- 
MOSHTPOHHbIX Map 2IEKTPOHaMU . . 

A. Baagun u Tl. Ka6up. O so3moxKHom 
CYWeCTBOBAHHH BTOPOTO  HeliTpasb- 
HOrO 7t-Me30Ha : 

39. E. Batinwrein, abe. Crapsiit u 
E. A. )Kypakosckuit. Toukaa crpyk- 
Typa penTrenopcekux K-cnektpos m0- 
TIOULEHHA THTAaHa B KapOusax 

M. Ml. Hsanenxo. O papnosecuoli cbyHk- 
HH yroBoro pacnpesemeHvA uacTH 
B KaCKaHOM JIMBHeE . . HOGS 

MW. YT. Kecaes. O BHYTPeHHeli ueycroii- 
YMBOCTH Ayr C XOOMHbIM KaTOOM 

C. 39. ®pum u H. A. Mareeesa. Mc- 
culeqOBaHHve M2XaHH3Ma pa3feneHHA 
MHEPTHbIX Ta30B B pa3spaqe NOcTOAH- 
HOrO’ TOKa 
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M. C. Mecun u H. JI. ®aGeanncxuit. 
{ucnepcusa cKopoctu 3Byka H pacnpo- 
CTpaHenve PrHnep3ByKa B XKUAKOCrAX 

A. A. Bapposomees, JJ. WH. Tonenxo u 
H. A. Cszeraon0608. Xapaxrtepu- 
CTHKH 9JICKTPOMAarHHTHBIX KaCKadOB 
B (POTOSMYJIbCHH C yNeTOM BJMAHHA 
cpeqbI Ha Mpowecchl u3qyuyenua . . 

.C. H. Bepros, B. ®. TyauHos u A. H. 
Yapaxupan. 27-qHepHbpie Bapualnn 
MHTCHCHBHOCTH KOCMHYCCKUX J1y4eli 
B cTpatocdepe. . eRe Mua: es Lesl 

A. A. Kopyak u C. n. CuiposatcKHi. 
O  BO3Mo>KHOCTH TIp€MMYyUleCTBeH- 
HOrO YCKOPeCHHA TAMKEMbIX 3JIEMCHTOB 
B WCTOUHHKAX KOCMHUeCCKHX syuell 

Al. H. 3y6apes u 1O. A. Wepkosnukos. 
TepMOAMHaMHKa ~—s CBEP XMpPOBOAHHKOB 

B. T. Xo3saunos. K teopuu muoxecTBex- 
HOrO OOpa30BaHHA 9AeMECHTAPHbIX BO3- 
SPOUSAL; Gk ie tang eae 


VIII. TEOPH3HKA 


A. C. Monun nu A. M. OGyxos. Ocnos- 
HbIe THAI JBHKeHHH OapoK/MHHO aT- 
Mociepbl B MOe cut Kopvosuca 

(. B. Posex6epr u HW. M. Muxaitaun. 
OKCHepHMeHTasIbHOe OOHapy*KeHue 9uI- 
JIMMTHYHOCTH NOAPH3aluu paccesAHHOrO 
GNSIeY | Shea eres glAeD 

— Cperosoli pexkum B raryoune paccen- 
BalouleH CpeAbI HW CHeKTpocKomuaA jMc- 
N€prHpOBavwHbIX BeuwteCTB . . . . . 

‘H. bB. Jlusapu. O6 u3menenuax upera 
cyMepeyHoro HeOa . . : 

JI. A. Xaapun. Unopmaunonuas TeO- 
PHA HHTepnpeTrauHH reodusnyeckux 

FE uccenqopanHii . . . . 


IX. OKEAHOJOLHA 


‘JI. A. Posex6epr. O 30HaabHOM pacmpe- 
fenenuu OaktTepwit B Boe aibHe- 
BOCTOUHDIX MOPelt MH CeBepo-sanaHoOH 
“uactd Tuxoro oKeaHa. . .. : 

B. C. Koporkesuu. Pacnpeyenenne 
IllaHKTOHA HHAMNIcKOrO cekTopa 
AHTapKTHKH .. . sees : 

K. H. Hecuc. Papepo- Ucnanackuit Hlo- 
por Kak 300reorpaduyeckaa panna 
Qa QOHHOW cbayHbl . . . sats ies 

A. WU. Casuanozs. I]aetcTou ‘gama Holi 
yactH Tuxoro OKeaHa , 

tO. H. Copoxun u O. H. Ko6aenu- 
Muurke. [leppuuuaa mpoxyKuna Snon- 
eKoro MOpaA uM uacTH Tuxoro OKeana, 
pusmeraioueli kK Anounw, BecHoH 
LOS Tater MTEL A...) <icte ee 
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X. BHOPHSHKA 


3. H. ®aneesa. M3menenuve KapTHHb! Ie- 
pudepHueckoi KpOBM MbilweH MmpH 06- 
ulem oG/ly4eHN C SKpaHHpoBatuem Ce- 
Jle3ecHKH HM Mp JOKabHOM OOJlyYeHHH 
cemeseHKH -. . 

®. Bb. Ulanupo u H. UM. "Lanupo. V3- 
MCHeHHe UNCICHHOTO COOTHOWCHHA MO- 
JOB y MbIIeii KaK BOSMOKHBIII pesyJ1b- 
TaT y-OOMyYeHHA IMOPHOHOB 

3. A. Ppaesckuit u M. M. KonctantH- 
HoBa. O IMpoTHBOJy4eBOM 3all\HTHOM 
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HeHCcTBHH " BellecTB, 6JIOKHPVIOUINXx 
TPpaHCNOpT KuCNOpoRa remormo6uHOM 
H. JI. Jlenone. Uyscrsutetbuocth kK 
PEHTeHOBCKOMY H31YYeHHIO MUKPo- 
cnop Tradescantia paludosa na page 
HbIX (pa3axX mepBoro noctTMmeliotHue- 
CKOrO MHTO3a . . 

r. J]. JleGenesa n C. i Cunesny. Teii- 
CTBHE PaAHOaKTHBHOTO CTPOHUMA Ha 
BbI2KUBAeMOCTh H pa3MHOxwKeHHe 
Daphnia magna . . 

r. I. Tunaxos u M. A. “Apcenbesa. 
Oco6eHHocTn BosseficTBuA HOHH3HPpyl0- 
mel paquaunu Ha AepHblii annapat 
NOJOBbIX KJICETOK CaMILOB O6e3bxAH 

—,— Hu YO. C. Bouapos. Bospact- 
HbIe OCOOeHHOCTH B CTpOeHHH Cce- 
MCHHHKOB OOe3bsH HM UX peaklua 
Ha HOHM3Hpylomjee OO6syueHHe . . . 

H. WM. Ullanupo, E. M. Boyaposa u 
H. H. Ky3Heuosa. Sctporensi u ectect- 
BeHHaA PaHOUYBCTBUTE/IbHOCTb MBI- 
WICH eeeers kes gee 
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XI. TEXHHYECKAA ®H3HKA 


A. UW. Wuaskpytr. K teopun passutua 
PeaJIbHbIX MMKPOTPeIWHH B TBepAbIX 
TemaxX B Mpoueccax AepopMaunu . . 

M. b. Maxoron, B. E. Manun, B. ®. Cy- 
xosapos, JI. Ml. AGpameu, A. J. Ko- 
poraes u H. A. Llep6axosa. O pou 
BHeWIHeErO HalpAKeHHA B pasympou- 
HEHHH Mp MacTHueckon ecbopmMalnu 

MW. A. Oauur u B. H. Pemunos. Hosasa 
3AKOHOMEPHOCTb JWIHTeIbHOH mpou- 
HOCTH enue. : 

A. TY. Jlecuux. “Mexkatom noe Baanmoneli- 
CTBHE B CIlJ1aBax CHCTEMbI Ke1€30— X POM 

JI. B. Tuxonos. K ponpocy 06 u3yyeHuu 
TOHKOH KPHCTaJIHYeCKOH CTPyKTYPpbl 
MO WHTCHCHBHOCTAM JM(ppakUMOHHbIX 
aMHun. Unctpie metab . . : 

HO. A. Barapsukus, 9. HW. Hocosa H 
T. B. TaryHosa. 2akoHomepuocTH 06- 
pasoBaHuaA MeTacTaOH/IbHbIX das B 
cnaBaxX Ha OCHOBe THTaHa . . 

B. Tl. ®enotos u A. M. Camapun. Pac- 
TBOPHMOCTb a30Ta B 2KHAKOM >KeTe3e 
M pacnmapaxX  %xene3a HM KpeMHHS 

B. WH. UWladanun. O paspbipe B KPHBbIX 
ycTalocTH JypaviOMHHa 

KO. A. Barapaukxui u WO. J. Tankun. 
O6 aToOMHOM CTpOeHHH TBepAbIX pac- 
TBOPOB XpOMa B_ HHKee ie 

lr. B. Camconos vu 8B. C. Heunop. 
O cBa3H paOoTL! BbIXOJa 3eKTPOHOB 
3 TekcaOOpHAOB WeOUHO- H PeKO- 
3EM@JIbHbIX M€TAJIOB C HX 3JIEKTPOH- 
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XII. XHMHA 


B. A. Ap6y3o08 u 3. fF. Mcaesa. O mpo- 
MyKTax peakunun OKHCell a-MMHeHa H 
A8-KapeHa C YKCYCHbIM  aHrHipHyOM 

B. Tf. Boponun, O. H. Toakayes u 
H. A. [peo6pamenckuM. CuutTes pa- 
wemityeckoro TyOOKypapHHa .... 

B. B. 3enenuos, WH. A. Casu4n Buxt. H. 
Cnuuypin. K sponpocy 0 crepeoxuMuu 
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BHYTPHKOMMJICKCHBIX coe HeHHH 
BaHafHwla . . Si enh ad), be SOR 
MW. H. Hasapos, M. W. Hasaposa u 


M. B. Topros. Cuxtes momHeHOBbIxX 
avIberHoB H KeTOHOB KOHJeHcallMeH 
aueTael aJIbdqeruqOB C BHHHJOBbIM 
H M30NponeHHOBbIM 9dupamMu : 

A. M. PyGunmrefn, 10. A. 9ubTeKOB 
u K. WH. Cnoseuxaa. Xemocopouna 
H3ONpONuMOBOrO CNHpTa Ha KaTaviM3a- 
Topax — (eppoasiiomoresAX .. . 

A. A. Bananaun, E. HW. Kapneticxaa in 
A. A. Toactonsatosa. Mecmeqopanne 
KaTauTMyecKoH  erufsporenusalnu 
yrieBolopoqos u Sd Hay MeTaJ- 
JIMUeCKHM PeHHeM . . 

M. [. TouuxGepr u A. WU. Kutaiiropon- 
ckuw. K pompocy O BIMAHHH aBeHHA 
Ha CKOPOCTb IIPpOCTpaHCTBeHHO  3a- 
TPYAHCHHBIX peak . . 

H. WH. Fpuuko vu E. H. Typesnosa. 
Tlowpuxknoctb RS-rpynn B opranu- 
YeCKHX THOCYIbPoHaTaXx Oy 
CVMbOMMaX) woes 

YW. U. Jinnuauna. Crpoenne MHOrosJep- 
HbIX JBYX3apAMHbIX YypaH-KHCTOpOL- 
HbIX KOMMJI€KCOB H MX pa3smelleHHe 
B CTpykType BOZHOrO pacTBopa 

H. Hasapos, JI. WH. WUsBanosa u 
B. A. Pynenko. Jleruapupopanue 
HeCHMMeTpHUHOTO = M€THIM30Nponn- 
aTusleHa H ero cmeceli c FP eee 
STHJICHOM 


H. ®. Opuios, B. H. ee uM. r. Bo- 
POHKOB. RAR TO DEE MECH EO 
HajlaTbI . . 

lr. B. Pasny u as H. " Eropos. “Wceneno- 
BaHHe momumopdusma N-stua-3,4- 
AMHUTpOoNUppowa 


K. A. Angpuanos u H. B. Henasapn. 
CuHTe3 HeKOTOPBIX KPeMHHHOpranH- 
yecKUX HW THTAHKPeMHMMOpraHHyecKHx 
coe HEH F 

A. WH. Tpuroppes, A. B. Hosocesosa 
u K. H. Cemenenko. Coequyenua oKcn- 
aleTata OepHiuaA C CepHHCTbIM 
aHruypuyom 

HW. P. Kpuuesckun, r. ‘@. MpanoscKnii 
nu E. K. Catbponos. Pactsopumoct, 
TeTpalioluya ens B H@€BOJHBIX 
pacTropuTensax 

A. H. Hecmesuos, JI. Yh. Emespatnosa 
u JI. FY. Makaposa. Cuntes apomatTu- 
YeCKHX COCIMHEHHH TepMaHHA  Mo- 
CpelcTBOM apHLMasoHHNHOopodropu- 
OBE eae cts AS 

B. A. Monomapenxo, lr. A. B3senxoza 
u WO. MW. Eropos. Aakuarepmanuit- 
THAPHAb WM aKMIrepMaHHiyenTepnsbl 

A. B. Tonunes u B. Ji. Beticep. Pugpo- 
TeHH3allHA HEKOTOPbIX seep 
HbIX JHapWJI9TAaHOB . . 

H. 5. Baparosckaas, M. % 3axapora, 
A. VW. Musuxun u A. A.  Bepunu. 
KatauTHyeckoe oTBepxK_eHHe MOH- 
AMMeTHJICHOKCaHa MpH  KOMHAaTHOI 
Temlepatype . . 

B. H. Hoaros, ¥0. i. Xyqo6un u H. Tl. 
Xaputouos. Hospi merox cuuHTesa 
TPHe(TPHamkus(apH)cumH)Ooparos. 

B. Kopmax, K. K.  Mosrosa u 
M. A. UWlkonawHa. O nowyuyenun mpu- 
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BHTbIX COMOIHMepOB NOIMaMHOB ¢ 
BHHHJIbHbIMH + MOHOMepaMH ‘ 

¥O. B. Mopauescxun u E. H. Eroposa. 
O pacTrBopaxX KPe€MHeBOH KHCJIOTbI B 
aleToHe.... .. 5 Re ee gt aa 

A. H. Hecmestos, T. TI. Tonctaa u 
JI. C. Hcaeza. Cuntes apomaTuyecKHx 
MeTaJJIOOpraHHuecKux coeqHHeHH 
BUCMyTa yvepes AHa3s0COeMHHeCHHA . . 

Yr. A. Pasysaes, JI. M. BoGunoga u 
B. C. 3ranc. [lonyuexne u cBorictTBa 
HEKOTOPbIX TPUXMOPTUTAHaKOKCH- 
COeCIMHEHHHM C BTOPHUHIMH HM TpeTHU- 
HDIMH aJIKHJIbHBIMM TpymnamMu : 

JI. M. PosenGepr, A. B. Tonunes, 
H. B. Ymaxopa, HW. C. Fenex, H. UH. 
Jismkesny, E. M. Tepentpesa 
uf. A. Huxutuna. Mccnenopanne 
TlapadPMHOBLIX yrvieBOLOpoxOB Kepo- 
CHHOBOH (pak akTaliCKOH HedTH 
PoMauIKHHCKOrO MeCTOpOKTeEHHA 

H. WH. UWhyixnyu, U. ©. Beapcexun vu 
P. A. Kapaxanos. O mexanu3me pe- 
aKUHH KaTasIMTHueckOro Bede: 
mu3a dypaHoporo wukla : 

tO. A. )Knanos, YL. A. Kpoapuenko u 
C. WH. Yesapoza. Hospie yraepor- 
Z3AMENLEHHBIE MPOMSBOAHbIE TJIIOKO3bI 

B. A. 3axapos, B. HW. Heanos, IF. A. Kppi- 
nopa Hu H. IT. Bstonopa. Monekyaap- 
Had TOMOFeHHOCTb HM CBOMCTBA WedJIIO- 
JO3bI . . 

0. YT. Mamenasmes, M. M. Tyceiinos Ul 
®. A. Mextueza. Tlonyuenve verpipex- 
xopucToro yraepofxa xjopHpoBaHHem 
MeTaHa B KHIIAWIEM Coe KaTau3aTopa 

A. H. Hecmesnos, P. X. ®petiaqnuna u 
A. Bb. Beasscxut. Tenomepusauusa 
STHMeHA C TeTPaXxJIOPSTHMeHOM.. . 

O. A. Peyros, O. A. Mruuprna nu Xy 
XyH-BeH. CHHTe3 pTyTHOOpraHHue- 
CKHX coequHeHHi a COM AMapus- 
liOOHUA 

T. B. iilepemerena uT. A. “TpyuKosa. 
Hospi meroy Noy 4eHHA N-meruu- 
HMHa WHTPaKOHOBOH KHCJIOTHI . . 

Bb. A. Kasancknn, A. J. JIuGepman, 
H. WH. Tronbkuna u HW. M. Kysneuosa. 
O6 orpaHuueHHOH MpHMenuMmocTHn Mpa- 
Busia Aysepca — CxuTa Kk _ crepeo- 
H3OMe€PHbIM AHANIKMILMKIaHaM . . 

HW. A. Kopuynos, JI. H. Beptioanna, 
lr. A. Pasypaes, 10. A. Copokun 
u VT. A. Jlompaues. Tosnsporpacbuue- 
CKO€ BOCCTAHOBJICHKE HEKOTOPHIX XpOM- 
APOMATHYeCKHX COeLMHEHHH CoHIBH- 
ueBoro CTpoeHHA . . t 

O. A. Peytos, O. A. Hrvusina 1 nH. ie 
Craxkuna. Pasmoxenne HecumMeTpuu- 
HBIX COeH AMapHNHOLOnHA Mopou- 
KOM BHCMyTa B IIpucyTcTBuM pace 
XJIOPHCTOrO BHCMyTa.... 


XIII. PH3HYECKAA XUMUA 


r. M. Bynos u B. B. Jloces. U3yuenne 
SJICKTPOHBIX TPOWeccOB Ha aMasb- 
TaMe WHHKa MeCTOJOM paqNoakTHBHbIXx 
WHAMKaTOpoB . . 

®. WU. Bunecos, oor Kyp6atos H 
A. H. Tepennu. Macc- CHeKTpOMeTpH- 
yeckoe NcceqOBaHne coToHOHH3alMu 
WH qoToquccouMaluH mapoB aMHHOB 
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. A. Kaprun, H. ®. Baxees u X. Bep- 
THH. QO B03HHKHOBeHH” reomerpnuec- 
KH yMOpAOUeHHbIX CTPyKTyp B amopd- 
HbIX MOMMMepax . . 
. H. Kapues, &. K. Cupkun, B. ©. Mu- 
ponos u E. A. Yepusimmes. Junonp- 
HblC MOMEHTbI HeKOTOpbIX kpemHHii- 
OpraHHuecKHx coequHeHHii 
|. A. Kaeiimenos 1 A. B. HaaGangan. 
K sompocy 0 pom o30Ha B UBMIMUpO- 
BaHHH peaKUHi OKHCMCHHA HeCbillleH- 
HBIX Taso0Opa3HbiIxX  yruieBoMOponow 
). MI. Huxutnn u O. A. Ecuu. O kuze- 
THKe HOHHOrTO OOMeHa MexKAy MeTau- 
“OM HM WiaKOM . . 
. M. Ckypatos u M. nl. Kosuna. Ten- 


noTa  ropeHua TeTparuAponupana 
lx Uou-kan, A. H. Mipaseanuxos u 
C. C. Mensenes. O mexannu3me cun- 


BaHHA MOMHMePHBIX WeneH NoA jeli- 
CTBHEM FaMMa-h31yueHua 

A. P. Kpnuesckui u FO. B. Lexancxas. 
KoxpektusHan gnddbysna B KUAKUX 
pacTsopax pH TypOyeHTHOM perkume 
i. JI. Posendbeubau B. MM. Mepcnanuesa. 
Bausanne agcop6uum seryunx nuHrn- 
ONTOPOB Ha 3e€KTPOXUMHYECKOe NOBe- 
Wewue xene3a epee tetas: <i 
1. H. Tuxomuposa, Bb. B.  Jiyknn, 
JI. JI. Pasymosa vu B. B. Boesoncxun. 
Heccnenopauve cTpoeHua mpofxyKTos 
KapOoHH3aunH  yraepoxcosxepxamux 
BeLECTB M€TOJOM 9eKTPOHHOFO Napa- 
MarHuTHOrO Bescacdee HU peHTreHo- 
Tpapuew .. 

: WM. )Kaanos uA. HL @pymkun. 
Tlonsporpacdus uona tponuaua 

A. [. Karanep. H30Tepma afcop6unn 
a30Ta MpH HH3KHX aBseHHAX 

{. A. Kaeimenos u A. B. HanGanyzau. 
Hccneqopanue peakiuH HH3kOTemmMe- 
PpaTypHOTO OKHCeHHA MeTaHa, HHH- 
WNMpOBaHHOH aTOMaMH . KHCIONOsa, 
O6pa3yiouluMucaA pH TepMHueCKOM 
| pacmage o30Ha . . 

c. WM. Kpnumap. O macuiTa6ax cTpyK- 
| TypHOrO Tj aBeHHA Mp 3eKTpOXH- 
-MH4eCKOH MOMMPOBKe MeTa/JIOB . . 
). A. Ocunos u HU. K. Ulenomos. K Bo- 
“mpocy o ruxpatTaluH HOHOB B BOHBIX 
DECTBOPEX cee cscs 

3. HW. CkoGeakuu. O repmozunamuueckom 
‘| paBHorecuH MOBepXHOCTeH CHAbHOrO 
| paspbiBa 

\ Ih. Tumopees WA. A. "Bockpeceucxnit. 
Vicenenopanve MexXaHH3Ma BHYTPeH- 
| Heli Andctby3HH MeTOJOM PeHTTeHOBCKON 
| JiMackonut 

}. JI. Aroposckun. Vsyuenne ancopouHn 
| Mapop 6eH30a Ha MeHKax Malaluna 
b. C. Jipsuxosckuh, H. H. ByOnos u 
| A. E. Winsos. M3yuenne KuHeTHKH 
| 


| 


pekomOunallnn TPHpeHUJIMETHIb- 
| HbIX paHKaNOB MeTOJOM 93JIeEKTPOH- 
| Horo MapaMarHMTHOrO  pe3soHaHca. 
2, A. Edumo3s u H. FP. Epycaaumunk. 
Tepmannesbiit SJIeKTpoq Cc Ee 
pexojlom : 

1. 10. KoxeBHukos, ni Op B. Tpapun u 
E. H. Spxo. Baaune CaF, Ha pac- 
npenerenue cocopa Mexy 2xHAKHM 
YKee3OM UH KeNe3HCTO-H3BeCTKOBbIMH 
) wwakaMu 
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H. B. Hukomaepa-®enoposuy, JI. A. 
®Moxnna un O. A. Merpui. Buansaune 
HeopraHhyecKux MW OpraHuyecKHX KaTH- 


uo 

OHOB Ha BOCCTAHOBJIeEHHe aHHOHa PiCl, 
Ha PTyTHOM KaneNbHOM 97eKTpone. . 
B. C. Octposckui, T. A. Amduteartpora 


ub. A. Amnoapewnh. O pausaHuy oKuc- 
HbIX IIJICKOK H afCOpOlWMOHHO-aKTHB- 


HOH cpedbl Ha Mom3yyuecTb MeHOH 
HP OBOWORM aay «ako Ge eee ne 
B. Tl. Maenop u VF. B. Bunorpanor. 


Ynpyro-mpouxocrrbie cBolictBa mnac- 
THUHBIX JHCMePCHbIX CHCTEM BCBA3H C 
ABJIGHHEM THKCOTPOMMH . . . 

A. M. Bepmagcxun, C. 9. BaiicGepr 
vu B. A. Tpy6uvp:n. Papropecuoe pac- 
Tipewemenne feliTepua mpu Boxopor- 
HOM O6MeHe C 2KUAKEM eee 
BOJOpOoM . . 

A. UW. Pepacumos, ne Beuep nB. A. 
Tetnepux. Tepmofuramnueckue cBoii- 
cTBa TBepbIX pacTBopoB Cu—Ni 4u 
Pea Commer. 

M. E. Astkuna 1 Ae Noe CuipKnn. Tpex- 
ILCHTPOBbIe OPOHTLI HM CTPOeHKe LHKIO- 
ponana MW Apyrux coequHenult Cc ae 
WICHHbIMH KOJIbluaMv . 

H. H. Mocksutun, M. M. Ty6unun u 
A. H. Capaxos. Ancop6uns napos Bog 
Ha KPHCTaMMUeCCKHUX MOPOWIKAX Ta- 
JIOTeHHROB cepe6pa HM cBHHLAa ; 

M. Bb. PaOunosuy u 3. B. Bosoxosa. 
BavaAHHe 3aMelleHHaA BOROpoga AelTe- 
pHemM Ha MomApH3yemocTb MmoeKyJ 

10. C. Cascos. O paBHorecnoi HOHH3alHH, 
co3habaemol uacTHWaMu MbWIn . . 

B. A. Wapnartnii, B. Jj. Opexos u M. A. 
IpockypHun. Bauanne KkOHWeHTpa- 
UHH HHTpaTa HaTpHA B BOEOM Ppac- 
TBOPe Ha CTeNMe€Hb eFrO payHOHTH- 
yecKoro TpeppalleHHa . . 

A. M. Bpogckni, WO. A. KoaGanoscxnit, 
E. J]. ®unatosa u A. C. Yepupiuesa. 
O paguonuse rentana . 

C. F. Satues u P. HM. Coaoyxun. K po- 
upocy 0 BocnwamMeHeHHH aMaOaTu- 
yueCKH HarpeToli ras30BOH cmecH . . 

WM. VF. Kucenesa u Bb. H. Ka6anos. 
O6 o6pasoBaHuH MH 9dMeKTPOXHMHUe- 
CKHX CBOMCTBAX KPHCTaJIHYeCKHX MO- 
AupnKAauMH AByOKHCH CBHMHILAa 


C. M. Korapxo, B. H. CxKo62nKkuH 
nu A. H. Kasakos. Bsanmojelicrnue 
yapHbIX BOH C poOHTOM Mva- 
MeHH 


B. TI. Cmusra u B. B. Aieparnyn. Pomp 
MOBEPXHOCTHEIX CBOHCTB NMOyMpoBol- 
HHKa B SBJCHHAX afresun . . 

tO. J. Userxos, H. H. ByGéuos, M. A. 
Manyabckni, FO. C. Jla3sypxun 1 
B. B. Boesoyckun. Mccnenonanue 
CNeKTpPOB 9. Tl. p. HEKOTOPbiX MOHMe- 
pop, oOmyyeHHBIxX pu 77°K 


XIV. FEOXHMHA 


Al. C. Kopaunckni. 
KHCJIOTHO-ImeOU HAA 
Wit es. 

P. B. Ter, T. eG Tpomona nC. H. Ko- 
yeTKosa. H30romubili cocTaB mpupor- 
HbIX (cbocdbaTos 
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XV. BHOXHMHUA 


H. [. Jjoman, JI. H. Xanxu-Mypart 
uC. E. Aemuna. Eguucrso u ocobex- 
HOCTH Myr accCHMHJIALMH yrsaepoma 
Pa3H4HoIMH BHaMH pacTeHHH . . 

B. B. Oanenp u T. MM. CepcOpeunxosza. 
Crpyktypuble OeIKH PiaqKOH MbIUILbI 
. M. Tlonaxo3a u K. C. KaG6ak. O6 aub- 
OyMuHe NepHdepnuecKHX HepBOB. . . 

A. H. Beaosepcxum u HW. B. Haymosa. 
O nmomucaxapugubix ppakuuax Acti- 
nomyces rimosus Hu Actinomyces 
AITCOTACTCMS=1h, c. AuLclaeae iter. 

r. A. Jj26opun, [. ©. HUsauyenko u 
M. UW. Boictpoza. Mccaefopanne Kom- 
TWI€KCOB AMUHOFO abOyMHHa C Kapo- 
THHOM . . 

Heel. Jloman u C. Tr. Baxannosa. Baua- 
HHe€ pa3HbIX (POpM a30Ta Ha COCTaB 
MeYeHbIX MpOAyKTOB qoTocHHTesa y 
KyKypy3bl WM qacoum . . a 

O. B. Kasaxosa, B. H. Opexosn4 Hi 
B. O. Wnukutep. O npupoge cBx3en, 
paculenmaembix KOMMareHa30H . . . 

A. HW. Oaapau u K. B. Cepedposckas. 
Jlefictpue pHOoHyKsjea3sbl, BKJIOUCH- 
HOH B KOAaLepBaTHblIe Kanu . . 

A. A. Tyctanosckui u T. MH. Visanosa. 
O me3amuHupoBanHu d-capKomu3HHa 
B HOPMAJIbHbIX H OMYXOeBbIX TKAHAX 

Tr. X. Byuatran u A. C. Oranecan. 
Jleictaue HHCyYIMHa Ha OOpa3oBaHne 
aMMHaKa B MOUKaX H BbIqemeHHe ero 
¢ mouoL 

A. JI. Eropos. Hexoropzie ocobennocTHt 
XHMHYECKOFO COCTABa YO3CHHH KPyIIHO- 
yey iH Hon : 

JI. B. Merauucai y Hi B. M. Llexomcxas. 
Buoxumuueckad Upupogsa dusvos0- 
rHuecKHX 3a00NeCBaHHH sON0K 

B. A. Py6un u A. B. Muxeesa. Bananne 
HOHH3HPylouleH paualuH Ha XHMH- 
yeCKHH COCTAB MHTOXOHApHH . . . . 

M. A. Tep-Kapanetan. Oco6ennoctu 
AMHHOKHCJIOTHOrFO cocTaBa {pork Ke- 
BbIX OpfaHH3MOB MpH adpoOHOH accu- 
MHJAWHH PIOKO3bI WH KCHMO3bI 

A. A. Kpacno3cxua u A. B. Ympuxuna. 
Hcnomb30BaHHe coeqHHeHHH ByXx- 
BavIGHTHOrO Kele3a HM acKOpOuHORBOK 
KHCIOTbhE B  KauecTBe OHOpoB 
SNe€KTPOHA TPH (OTOXHMM4eCKHX pe- 
AKUHAX MOppHYpHHOB H xXMOpoduusa 
B BOMHbIX cpeqax . . 

B. JI. Kperosuy, A. A. Bynes, M. P. 
®pamepu u H. B.  Boposuxosa. 
O6 yuacTHu rHApoKcuaMuHa B CHH- 
Te3e AMHHOKUCOT B pacTeHHAX 

M. K. Muxaitaos. eA Kemn- 
bepoma B TaOake... 

M. H. Merpenxo u A. AL Kapacuxo3a. 
AMHHOKHCAOTHEI §=cocraB OeiKoB B 
Tpouecce co3speBaHHaA MOMOBbIX Mpo- 
AykTow y casaku PwxcKoro 3amusa 

A. C. Usineposuy. Unaxtupauua xumo- 
TPHMCHHOreHa a30THCTOH KUCMOTOH . . 


XVI.XHMHYECKAA TEXHOJIOFUA 


. M. Unxuxos u A. M. Tpunpxo. 
Tlonyuenque uM cBOlcTBa Ho_MAHOrO 
HHOOHR "er ce sts. Fc ee ee ee 
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JI. M. Turnaun, WW. HW. BoGuKos, 9. ®. 
Koy6a, H. ®. Konn, A. M. Posen, 
H. A. Tep-Oranecos nu H. UH. Sarap- 
ckan. Pa3meseHHe MeTaJJIOB MeTOJOM 
OJMeCHHOM 9KCTpaKUHH . . Pa shit 

B. A. Kaprun, B. A. Bepectnes, 
T. B. Tarosckaa u E. A. Simunckas. 
K ponpocy 0 MexaHH3Me paspyUleHHA 
BOOKHa . . Shee 

A. M. Posen. Umnyaecnstii MeTON ompe- 
J@eHUA CMKOCTH HacaKu WH UCCIeAO- 
BaHHe MOBCeHHA 2KHAKOCTH B alilapa- 
TVD CMM one. ar MM. 

3. H. Unuaocann. @ (busiiKo- XHMH4@CKOM 
B3aHMOMe€HCTBHH Cpefbl c 3aTBepjeB- 
IUHMH L@MeCHTHbIM KaMHEM, CTPOHTeJIb- 
HbIMH pacTBOpaMH HM OeTOHaMH . . 

Al. A. Onutewu, H. M. Tkauenko, 
M. A. Munuosuu H. B. o6posoup- 
ckas. J[pyxcTynenuaTbllt KaTalu3aTop 
OKHCJI@HHA AMMHaKa . . 

A. C. Wesaskos, B.C. enue, K. C. Mun- 
ckep, JI. M. Alerrapesa, [. T. Peno- 
ceesa v1 M. M. Kyuepenxo. [losmyue- 
H4e M30TAKTHY¥eCKOrO MOJIHCTHpOwa 


XVII. TEONOFHA 


H. A. Besos u H. H. Jlanuna. Hoste 
WaHHble O CTpaTH@HKAWHH JOHHBIX OT- 
siorwkeHwit Apxtuyeckoro Oacceiina Ce- 
BepHoro JlemoBuToro OKeaHa ... . 

H. C. Beckposupii. Hedrenpoapsmenua 
B  BYJIKaHM4eCKHX TpyOKkax CuHOup- 
CKOH mlaTmopMbl . . 

M. ®. Hauxo u C. M1. Ppuguna. “‘Hospie 
JAHHbIe MO PpaculenIeHHIO yOJIbHbIxX 
naactop KaparaxyuucKkoro Oacceua 

r. M. Paneesa u H. WT. BepOuyxasn. 
SpyntHBuad rumepOa3sHTOBad OpeKkuHA 
lOxkunoro Ypana . 

C. HW. Mupouos, B. LF. Nyynaao WC. H. 
BopoG6pesa. ActbanbTonosoOnpilt OuTyM 
Bepxopba p. Mapxu B AkyTHH. . . 

C. A. Tonopey. Bauanne munepasoru- 
yeckOroO COCTaBAa MHHePaJIbHbIX MIpH- 
Meceli Ha 9JI@KTPOMPOBOAHOCTh Ka- 
M@HHBIX yrseH . 

M. [. Ppocsaapn. Bocrouno- “Typuncknit 
patioH 4eTBeEPpTHUHbIX BYIKaHOB 

E. C. Kyteiuukos. Texronuka mexkyy- 
peuba Ovnenexa, Mapxu, Mynbt u 
JImuge . . ena i 

10. C. Maiimnn. O ‘pospacTe cyMypuIHH- 
ckOH cBuTbI Ha TopHom Aurae . . 

A. K. Marsees u E. PF. Maprornos. 
SaBiCHMOCTb CKOpOCcTH yJibTpa3ByKa 
B HCKOMAeMbIX yIIHX OT CTeMeHH HX 
MeTaMOpspH3Ma .... . Be cs 

JI. TM. Mupoxuuxos. Bepxuaa jopa ap- 
xunenara Semin Ppanua-Hocucha . 

E. C. Pacckasosa. KoutTuHentabuble 
KaMCHHOYPO/IbHbIe OTMOKeHHA = TyH- 
rycckoro OacceliHa . . : 

C. H. Wesyos. O comocTaBleHHH “6nit- 
CKHX H MOCOJOBCKHX OTMOXKeHHI 10 
cbayHe ocTpakoy : 

r. M. Baacos u M. M. Bacnaescxuit. 
SOHaIbHOCTb H3MCHEHHBIX MOpoy Cpe- 
MuuHoro KamuatcKoro xpe6ta 

B. A. Popun. Peneruueckue 30nbi Hecbre- 
rasonocHoctH )§=lOxKHow KacnuiicKol 
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BNaqMHbl WH MpoucxorwsenHe Hern 
Hebasat a4 5 

B. WU. [paryxios. Haxogka Sabellidites 
B CHHHHCKHX OTMOMKeHHAX 3aMaHoro 
oSpamaesua Tyurycckoli cHHeKIM3bI 

A. fl. Ulmoros. K sonpocy o Bsaumoor- 
HOUWeHHH peliseHOB H CKapHoB . . 

tO. P. Bexkep. O cTpaturpatpuueckom 
MOIOHKCHHH YKCKMX OTJIOXKeHHi Ha 
lOxauom Ypase 

B. B. W3ano3. Tanai B SHLOTeHUBIX 
MeCTOpOKAeHHAX Ypana . 

M. A. Kamanetauno3, P. A. Kamaer- 
aunos u VW. A. Axynos. Kequucxuii 
Apyc Ha 3amaqHom cKjoHe lOxxHoro 
iY Paviak oe 

A. A. Kpsiio0s H 10. ‘Y. Cuaun. Bpemsa 
MeTaMOpu3Ma JpeBHHX OTMOXKeHHIt 
cesepHoH 30HbI Taub-lana : 

K. JJ. Momaskos. O pomu TekTonnueckux 
CTpyKTyp B pasMeuleHuM repiMHCKUXx 
MHTpy3suii CepepHoro Tanpb-UWlana 

A. Il. Tapxos. K sonpocy o TekToHH- 
yecKom ctTpoeHHu fOxHO-MunycuH- 
CKOH KOTJIOBHHbI B KOHI€ KHBET- 
cKoro Beka . , 

M. M. Yaporun u 10. M. Bacnapes. 
Hossle qanuble mo crpaturpatpuu ma- 
meoreHa moayocrpopa By3aua .. . 

B. H. UWinsos u O. K. Kaauwesuu. 
K Bompocy 06 yenopuax o6pa30BaHHa 
mopoy Sally ipso as cop- 
Maun 

{. H. Bpo3Kos. O “30HabHOCTH u cTa- 
AMMHOCTH MpoleccoB MuHepamoobpa- 
30BaHUA B TeppHreHHbIX mopomax 
HW2KHeroO aaweHa loro-BocTouHoro J[a- 
recTaHa-.:. 

A. M. Jlypbe. O runcax B ormoxKennax 
cpeqHero H BepxHero JeBoHa B 10ro- 
3anaqyolt uactu UatKambcKoro xpeota 

YW. A. Merencuabe. Yrnesonoponupre rast 
HHTPY3HBHbIX MACCHBOB IeHTPaJIbHOM 
-yactu Kospckoro nmomyocTpopa .. . 

M. A. Parees u UW. B. Xsoposa. Hexo- 
TOpble oco6eHHOCTH MHHepasoruuec- 
KOrO COCTaBa KaMeHHOYFOJIbHbIX H 
HW KHeMepMCKHX apruautToB lOxK Horo 


VAP Alas pee es, NE RS 
8. T. ®posos.. Daynabube ycOBHA 
o6pa30baHua KapOoHuaTHbIX KOHKpe- 
WMH CpeAHeIOpCKHX HM BepXHelt uacTH 


HIWKHEIOPCKHX oOTMORKeHHH J,arecraua 


XVIII. MHHEPAJOFH 9} 


B. H. Cumounos u H. B. Benos. Kpucraa- 
Jmueckasl CTpykTypa celiqo3eputa . 

MW. C. Aeauyun. O naactuyeckoi Aepop- 
MAM KBapWHTa. 

B. B. JloGanosa. Cyabosopur B COna- 
HbIX mopogax I[IpuKacnulickolH HH3- 
menuoctu H lO-kHoro IIpuypaiba 

0. A. Yeprukos. OO smureHeTHuecKHXx 
HOBOOOPa3OBaRHAX BNHAOTA AM WOH- 
3UTa B HH2%KHCKAMCHHOYPOJIbHbIX OT- 
mom*keHuax Bocrounoro cksoHa Ypasa 

A. C. Eckun. Buorurosblf aBrutTut 
Yurkanbux ocrposos (o3epo Baiikawt) 


XIX. TMETPOFPA®HA 


M. 1. Byanuxos u A. HU. MoannKosckas. 
VccmeqospaHve BYJIKaHHMYeCKHX BO,Y- 
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cofepKallHX CTeKOJ WH MpOAyKTOB ux 
BCNYUHBaHHA . . 

B. B. Kopyarun u B. M. "Bunoxypos. 
O Tak Ha3bIBaeMbIX CAMePHTOBbIX KOH- 
KPeWMAX H3 HMKHEM2IOBbIX OT/O- 
*%euHH YabsHoBcKoro [lopomKba 

B. 1. Paxmanos.O runepreuHom MarHerTu- 
Te B KOPe EbIBCTPHBAHHA 2KeMESHCTHIX 


KBapUHTOB KypcKOli MarHuTHOL aHo- 
MaHH (KMA) .... 


. 


XX. IIOYBOBENEHHE 


JI. H. Buropos. Oco6enxoctu KaTama3bt 
MOA30NMCTOH MOUBLI . .... 


XXI. TMAJIEOHTOJOFHA 


A. jl. Carocapesa. Poze: Licharewia 
Einor u Permospirifer Kulikov B 
Kas3aHcKom mope Pyccxoit naatdopmbi 
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